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Executive Summary 

The Medley Farm Site is a 7-acre portion of a 61.9 acre parcel of rural land located on Burnt Gin 
Road about six miles south of Gaffney, South Carolina in Cherokee County. Land use in the Site 
vicinity is primarily agricultural and light residential. 

Prior to the mid 1970's, the property was maintained as woods and pasture land. From 
approximately 1973 to 1976, a number of area textile, paint, and chemical manufacturing firms 
disposed of their industrial wastes on the Medley property. The Site was first documented in 
1981 when a firm disposing of wastes at the Site reported its use of the Medley Farm Site to the 
United States Environmental Protection Agency (EPA). EPA initiated a removal action on June 
20, 1983. A total of 5,383 55-gallon drums and 15-gallon containers were removed from the 
Site. Approximately 24,000 gallons of liquids from the drummed waste were taken off-site by 
tanker and incinerated. Some 2,132 cubic yards of solid waste and contaminated soils were 
taken to an: approved hazardous waste landfill. About 70,000 gallons of water were drained from 
six small lagoons and transported offsite for proper disposal. 

A Remedial Investigation/Feasibility Study (Rl/FS) determined that the soil was contaminated 
with volatile organic compounds (VOCs) in three primary areas. Groundwater was found to be 
contaminated with VOCs. EPA issued a Record ofDecision (ROD) on May 29, 1991, selecting 
a Site remedy. Extraction and on-site treatment of contaminated groundwater via air stripping 
(groundwater pump-and-treat) was selected as the groundwater remedy component. Treated 
water would be discharged to Jones Creek via a National Pollution Discharge Elimination 
System (NPDES) pem1it. Soil Vapor Extraction (SVE) was selected to remove contaminants 
from the soil and prevent leaching ofthem to groundwater. Analytical monitoring of 
groundwater and surface water would be performed as part of the remedial action. 

In September 1993, EPA approved the remedial design for cleanup of the Medley Farm Site. 
During 1993-94 an 11-well pump-and-treat system for groundwater was constructed, which 
employs a central air stripping unit. A low-profile air-stripping unit removes volatile organic 
compounds (VOCs) from groundwater. Also during this period an SVE system of 8 vapor 
extraction wells piped to a central vacuum apparatus was constructed, to remove VOCs from 
three main ·areas of soil contamination. These two systems operated between January 1995 and 
September 2004, with some enhancements to each system between 1998 and 200 1. EPA 
completed 'the First Five-Year Review in 1999. No issues requiring action were found as a result 
ofthe First' Five-Year Review. 

In Septemoer 2004 EPA and the South Carolina Department of Health and Environmental 
Control (SCDHEC) approved cessation of both pump-and-treat operations and SVE operations. 
Declining performance from the pump-and-treat system had been recorded, and for Site soils, the 
cleanup goals were shown to have been attained by sample testing in accordance with the site's 
Performance Standards Verification Plan (PSVP). 
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Concurrently, EPA and SCDHEC approved the PRPs' work plans for a Supplemental Remedial 
Action (RA) for groundwater, which utilizes an enhanced reductive d~chlorination (insitu 
biodegradation) treatment process. The supplemental RA is a "technical maximization" or 
optimization measure intended to accelerate remedy completion. Site wells and the Site 
monitoring program are used to evaluate the effectiveness of the Supplemental RA activities, in 
comparison to the greatly-reduced effectiveness of the pump-and-treat system observed in 2004. 
Then activities focus on the use of enhanced reductive dechlorination, which is performed as 
groundwater injection events in which nutrient (lactate) solutions are mixed onsite and placed 
into select groundwater wells. After each injection, a variable period of time is allowed for 
groundwater equilibrium to be restored, during which field measurements may be made, 
followed by a sampling event to determine the effects and influence of the treatment. 

EPA and SCDHEC completed the Second Five-Year Review in September 2004. Seven issues 
were identified, of which two were judged capable of affecting remedy protectiveness. The main 
issue was completion and approval of plans for the Supplemental RA. The remaining six issues 
resulted from observations made during the site inspection. All six issues were addressed and 
resolved by the date specified in the Second Five-Year Review Report (Dec. 31, 2004). 

The Site RA (Supplemental RA) activities have continued since 2004. EPA and SCDHEC 
reviews of the reports and analytical data generated from continued injections and monitoring 
indicate that Contaminant of Concern (COC) concentrations in groundwater continue to 
decrease. 

Five issues were identified in this Third Five-Year Review Report. Four of the issues could 
affect remedy protectiveness in the future, but none of the issues affect current protectiveness. 

The remedy at the Medley Fam1 Site currently protects human health and the environment 
because the soil cleanup goals were attained in 2004, the groundwater remediation is continuing 
to decrease the concentrations of COCs, and no one is currently drinking water from the 
contaminated groundwater plume. However, in order for the remedy to be protective in the long 
term, the following actions need to be taken: modify the decision document to incorporate the 
requirement for Institutional Controls (ICs), modify the decision document to modify the 
remedial action for groundwater, conduct a vapor intrusion assessment, and revise and update the 
Quality Assurance Project Plan. 

Since ongoing remedial action has not achieved the cleanup standards set forth in the ROD, a 
Five-Year Review Report will be necessary to re-evaluate the effectiveness of the remedy on or 
before five years from the date of signature of this Five-Year Review Report. · 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site name: Medley Fam1 Drum Dump 

EPA ID: SCD 980 558 142 

City/County: Gaffney I Cherokee County 

NPL status: X Final D Deleted D Other (specify) 

Remediation status (choose all that apply): D Under Construction X Operating D Complete 

Multiple OUs? D YES X NO Construction completion date: 09 I 291 1995 

Has site been put into reuse? D YESX NO 

REVIEW STATUS 

Lead agency: X EPA D State D Tribe D Other Federal Agency 

Author name: Ralph 0. Howard, Jr. 

Author title: Remedial Project Manager I Author affiliation: US EPA Region 4 

Review period: 05 I 27 I 2004 to 09 I Qll 2009 

Date(s) of site inspection: Ql I £l I 2009 

Type of review: 
X Post-SARA D Pre-SARA 

D Non-NPL Remedial Action Site 

0 Regional Discretion 

Review number: D 1 (first) D 2 (second) 

Triggering action: 
Q Actual RA On-site Construction at OU # 
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Triggering action date: 09 I 30 I 2004 

Due date: 09 I 30 I 2009 
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Five-Year Review Summary Form cont'd. 

Issues: 

Five issues were identified in this Third Five-Year Review Report. The first four of the issues 
could affect remedy protectiveness in the future, but none of the issues affect current 
protectiveness. Issues found in this Third Five-Year Review were: 

1. A revised and updated Quality Assurance Project Plan (QAPP) is needed to document the 
quality assurance activities that are being performed for the RA. 

2. The Site remedy needs to be modified in order to incorporate the requirement for 
institutional controls (ICs). 

3. Site remedy needs to be modified to select an appropriate remedial technology,! 
considering enhanced insitu biodegradation and other feasible technologies, to continue 
the Site remedial action. 

4. A determination is required as to whether the vapor intrusion pathway is of concern at the 
Site. 

5. Materials at information repository are out of date and need to be augmented with more 
information for the public about the RA, and about how to access more information from 
EPA. 

Recommendations and Follow-up Actions: 

1: Current QAPP to be revised and updated to document QA activities performed in the RA. 
2: Conduct remedy modification through either an ESD or ROD Amendment process, to 
incorporate the requirements for ICs. 
3: Conduct remedy modification through either an ESD or ROD Amendment process, to select 
an appropriate remedial technology for continuing Site RA. 
4: Conduct technical evaluation to determine if vapor intrusion is of concern at the Site. 
5: As part of the remedy modification requirements, provide documents concerning the RA, as 
well as directions for access of information via the Internet, to the repository. 

Protectiveness Statement(s): 

The remedy at the Medley Farm currently protects human healthy and the environment because 
the soil cleanup goals were attained in 2004, the groundwater remediation is continuing to 
decrease the concentrations of COCs, and no one is dnnking water from the contaminated 
groundwater plume. However, in order for the remedy to be protective in the long term, the 
following actions need to be taken: modify the decision document to incorporate the 
requirement for Institutional Controls, modify the decision document to modify the remedial 
action for groundwater, conduct a vapor intrusion assessment, and revise and update the Quality 
Assurance Project Plan. 
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Section 1. Introduction 

This is the third Five-Year Review Report prepared for the Medley Farm Drum Dump Superfund 
Site in Gaffney, Cherokee County, South Carolina. The purpose of a Five-Year Review is to 
determine whether the remedy at a site is protective of human health and the environment. The 
methods, findings, and conclusions of the evaluation are documented in Five-Year Review 
reports. In addition, Five-Year Review reports identify issues found during the review, if any, 
and identify recommendations to further evaluate and address them as necessary. 

The Agency is preparing this Five-Year Review report pursuant to the Comprehensive 
Environmental Response, Compensation and Recovery Act (CERCLA) § 121 and the National 
Contingency Plan (NCP). CERCLA § 121 states: 

{{the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five J'ears a.fler the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106]. the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of a/(such 
reviews, and any actions taken as a result of such reviews. 

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 
' '· 

/fa remedial action is selected that results in hazardous substances. pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unr,estricted exposure, the lead agency shall review such action no less o.flen than every 
fivi. years a.fler the initiation of the selected remedial action. 

I 

EPA Region 4 has conducted this Five-Year Review of the remedy implemented at the Medley 
Farm Site in Gaffney, South Carolina. This review was conducted for the Site from January 2009 
through July 2009. This report documents the results of the review. 

The triggering action for this statutory review is the completion and signing of the second Five
Year Review on September 30, 2004. The Five-Year Review is required due to the fact that 
hazardous substances, pollutants, or contaminants remain at the Site above levels that allow for 
unlimited use and unrestricted exposure. 
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Section 2. Site Chronology 

Table 1: Chronology of Site Events 

Event 

Disposal ofhazardous materials onsite 

SCDHEC observes approximately 2,000 55-gallon drums on-site; collects soil 
samples for analysis 

EPA visits the Site and collects additional samples for analysis 

An immediate removal action is initiated by EPA 

EPA removal action is completed 

The United States files a complaint in a cost recovery action against the owner of the 
Site and various waste generators 

Preliminary Assessment performed 

The PRPs enter into an Administrative Order on Consent to perform the RVFS 

The Medley Farm Site is placed on the National Priorities List (NPL) 

E'P A issues a Record of Decision 

Remedial design begins 

Consent Decree is lodged by the Department of Justice 

EPA approves the remedial design for cleanup of the Medley Farm Site 

Explanation of Significant Differences is issued 

Onsite construction of the SVE and groundwater remediation systems begin 

Memorandum documenting Final Inspection, groundwater and SVE systems 

Preliminary Closeout Report prepared (Construction Completion) 

An additional 8 wells are connected to the SVE system to enhance the recovery of 
soil vapor from the subsurface 

First Five-Year Review is completed 
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Date 

1973-76 

05/03/1983 

05/30/1983 

,06/20/1983 

07/21/1983 

06/1986 

04/29/1987 

01/29/1988 

03/31/1989 

05/29/1991 

11/26/1991 

03/27/1992 

09/1993 

12/10/1993 

06/03/1994 

03/3011995 

09/29/1995 

1998 

07/2111999 



Event Date 

Soil borings to determine/verify attainment of soil remedial goals; installation of 3 
2000-2001 

dual-phase extraction w:_ells and connection to SVE and groundwater systems 

NPDES permit is renewed 11/20/2002 

Work plan and design report for reductive dechlorination submitted by the PRPs 04/2004 

EPA and SCDHEC approve cessation ofSVE operations (soil remedial goals met) 
and pump-and-treat operations, and approve work plans for Supplemental Remedy, 09/2004 
in-situ reductive dechlorination) 

Second Five-Year Review report completed 09/30/2004 

First through fourth aquifer injections conducted: In-situ reductive dechlorination 
10/2004 to 

treatments (injection events), each followed by post-treatment groundwater 
8/2006 

sampling events of Site Monitoring Program wells 

EPA and SCDHEC approve hiatus in injection treatments through first half of 2008, 
to allow aquifer re-equilibration, and to be followed up with a Site-wide sampling 0612007 
event in Sept. 2007 

Site-wide sampling event is conducted 09/2007 

Fifth injection event is conducted; injections targeted on recalcitrant wells and 07/2008 to 
deliver maximum aquifer-accepted volumes of treatment solution-water 08/2008 

Five-Year Review initiated with kick-off Meeting of Five-Year Review team 11/25/2008 

Five-Year Review site inspection conducted 01/21/2009 

Post-treatment groundwater sampling event completed 02/04/2009 

Section 3. Background 

The Medley Farm Site occupies approximately seven acres of a 61.9-acre tract of rural land. It is 
located on Burnt Gin Road, about six miles south of the City of Gaffney, South Carolina (see 
Attachment A). Land use in the Site vicinity is primarily agricultural and light residential. 
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A. Physical Characteristics 

The Site is located in an area of rolling hills with elevations ranging from 570 to 680 feet above 
mean sea level. The Site lies within the Kings Mountain Belt of the Piedmont Physiographic 
Province. Bedrock in the Kings Mountain Belt consists of a sequence of interbedded, 
metamorphosed and deformed volcanic and sedimentary rocks. These metavolcanic and 
metasedimentary units strike northeast and dip moderately to steeply to the southeast. 

Residual soil at the Site is absent or occurs as a thin layer overlying the saprolite. This soil layer 
ranges in thickness from zero to 11 feet and typically consists of clayey silt with varying 
amounts of fine sand, clay, mica flakes, and quartz gravel. 

The saprolite is relatively thick across the Site, ranging from 50 to 70 feet thick near the former 
disposal areas to 7 to 28 feet along Jones Creek at the eastern boundary of the property. The 
saprolite consists predominantly of silt with varying amounts of fine to coarse sand and clays. 
The underlying bedrock consists primarily of granitic gneiss. 

Groundwater at the Site occurs in the saprolite, in the zone of highly. fractured and weathered 
bedrock zone (identified as the transition zone), and in moderately fractured bedrock underlying 
the Site. A controlling factor on the direction of VOC migration in the subsurface is the presence 
of a normal fault located southeast and downgradient of the recovery wells. The existence of the 
fault was recognized in the early phase of the Site's remedial design (RD) in 1993, and was 
based on geologic field mapping, geologic study of trenches across the apparent fault line, 
contours indicated on top-of-bedrock maps created from continuous rock-core drilling at Site 
boreholes, and observations of in-situ rock outcrops on Jones Creek. The fault strikes N50E and 
dips 70 degrees to the northwest. 

The fault is a major reason for the elongation of the impacted groundwater plume to the northeast 
of the former disposal areas (see figure in Attachment A). The fault, and the related joints and 
fractures aligned parallel to it, serve to block southeastward flow of groundwater into Jones 
Creek, instead fostering a northeastward flow direction. Depth to groundwater at the Site ranges 
from 56 to 68 feet in the former disposal area, decreasing to six to eight feet adjacent to Jones 
Creek. The saprolite, transition zone, and shallow bedrock are hydraulically interconnected; 
therefore, these three units are considered a single aquifer. 

All groundwater in South Carolina is classified as Class GB Waters (South Carolina Regulation 
61-68). This designation means that all groundwater potentially meeting the definition of 
underground sources of drinking water must meet the quality standards set foiih in the State 
Primary Drinking Water Regulations (R.61-58.5). 
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B. Land and Resource Use 

The Site and the land around it are predominantly woods, farm fields and pasture. Land uses in 
the vicinity are mainly agricultural (farms and cattle) and light residential. Land uses, and the 
rural character of the surrounding area, have changed very little since the time ofthe ROD 
(1991 ). 

Drinking water in the area is supplied by an area water authority, the Spartanburg Joint Water 
District (SJWD), via water lines that run along Burnt Gin Road, Fortenberry Road to the west, 
and Roundtree Road to the south and east. However, according to SCDHEC there are a few · 
residences within Y:!-mile of the site that continue to rely on private water wells. The water 
authority obtains its water from nearby rivers. 

C. History of Contamination 

From approximately 1973 to 1976, several area textile, paint, and chemical manufacturing firms 
paid to dispose of their industrial wastes on the Medley property. The Site was first documented 
in 1981 when a firm disposing of wastes at the Site complied with the disposal notification 
requirements of CERCLA, reporting its use of the Medley Farm Site to EPA. 

D. Initial Response 

In May 1983, in response to a local citizen who witnessed the disposal of barrels on the Medley 
property, SCDHEC took samples at the Site. SCDHEC notified EPA of the presence ofhalf
buried drums, many ofwhich were leaking. That same month, EPA also investigated and 
sampled wastes, soil, and water at the Site. 

EPA performed an emergency removal operation in June and July 1983. During this operation, 
EPA removed a total of 5,383 fifty-five-gallon drums and fifteen-gallon pails of waste, 2,132 
cubic yards of refuse and contaminated soil, and 70,000 gallons of water and sludge from six 
small waste lagoons on the Site. The lagoon areas were then backfilled and graded. Testing of 
the solid and liquid waste materials removed from the property indicated that the primary 
chemicals of concern were 'vOCs. The Medley Farm Site was proposed for addition to the 
National Priorities List (NPL) in June 1986. The Site was placed on the NPL in March 1989. 

SCDHEC and EPA conducted several investigative studies on the Medley property from 1983 to 
1984. These studies included the sampling of private wells in the Site vicinity, a geological 
study, more extensive groundwater sampling, and a preliminary investigation of Site 
hydrogeology. During this same period, EPA compliance staff also initiated investigations to 
identify individuals and firms responsible for the waste disposal activities. Over the following 
two and a halfyears, EPA negotiated with several of the potentially responsible parties (PRPs) to 
investigate contamination at the Site. 
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In January 1988, five PRPs signed an Administrative Order on Consent with EPA, under which 
they agreed to conduct a Remedial Investigation/Feasibility Study (RI/FS) for the Medley Farm 
Site. The PRPs hired Sirrine Environmental Consultants to develop the RI/FS work plans and to 
perform the work outlined in these plans. The RI/FS began in late 1988 and was completed in 
early 1991. The RI/FS findings determined that the soil was contaminated with VOCs in three 
primary areas. It was also determined that the groundwater was contaminated with VOCs. 

E. Basis for Taking Action 

The RI/FS demonstrated that hazardous substances were present in soil and groundwater at the 
Site. Contaminants of concern (COCs) for which remediation goals (RGs) were established were 
as follows: 

Groundwater 

Soil 

Acetone 
Benzene 
2-Butanone 
Chloromethane 
Chlorofonn 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 

Acetone 
1, 1-Dich loroethane 
1 ,2-Dichloroethane 
1, 1-Dichloroethene 
1 ,2-Dichloroethene (total) 
1, 1,1-Trichloroethane 

1, 1-Dichloroethene 
1 ,2-Dichloroethene 
Methylene Chloride 
Tetrachloroethylene 
Trichloroethylene 
I, 1,1-Trichloroethane 
1,1 ,2-Trichloroethane 

1,1 ,2-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Chloroform 
Methylene Chloride 

As a result ofthe RI/FS results and a Baseline Risk Assessment, EPA determined that 
remediation of surface soil and groundwater would be required for the protection of human 
health and the environment. In the Baseline Risk Assessment, excess human health risks were 
found to be present in an assumed future-use scenario in which groundwater was used as a 
drinking water source. Risk was not detem1ined to exist for the current-use scenario. Site soils 
were found to pose no unacceptable risks under either current-use or future-use scenarios. 

Section 4. Remedial Actions 

A. Remedy Selection 

On May 29, 1991, EPA issued a Record ofDecision (ROD) that selected the following remedy: 
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Groundwater: Con.struction and operation of a groundwater pump-and-treat system: 
• Extraction of contaminated groundwater; 
• On-site ,treatment of extracted groundwater via air stripping, with the need for controlling 

air stripper emissions to be evaluated in the remedial design; 
• Off-site discharge of treated groundwater to Jones Creek via a National Pollution 

Discharge Elimination System (NPDES) permit; and 
• Continued analytical monitoring of groundwater and surface water. 

Soil: Construction and operation of a Soil Vapor Extraction (SVE) system: 
• Installation of a network of air extraction wells in the unsaturated zone; 
• Construction of a pump and manifold system that applies a vacuum on the air extraction 

wells to remove the contaminants from the soil; and 
• Use of an in-line vapor-phase carbon absorption system to trap and absorb the soil vapor, 

prior to its release to the atmosphere. 

The selected remedy established RGs for contaminants in Site groundwater based upon drinking 
water standards and on risk-based determinations from the risk assessment. For Site soil, the 
RGs were based on preventing leaching of contaminants to groundwater from the soils. The 
goals of the selected remedy (Remedial Action Objectives RAOs)) were to eliminate the 
principal threat posed to human health and the environment; prevent further migration of 
contaminants from soil to the groundwater; and remediate the affected aquifer to drinking water 
standards, thereby restoring its potential beneficial use as a drinking water source. 

The remedy was modified in December 1993 by an Explanation of Significant Difference (ESD) 
issued by EPA Region IV. The ESD removed the requirement to treat SVE system emissions 
prior to discharge. This decision was based on air dispersion modeling. Modeling of groundwater 
system air emissions also indicated that anticipated emission levels were well below those which 
could require a permit. Results from monitoring of both systems during startup operations 
validated the modeling and the decision to issue the ESD. 

B. Remedy Implementation 

During the latter half of 1991 EPA and the PRPs negotiated a Consent Decree (CD) for design 
and implementation of the Site remedy (RD/RA). The CD was entered by the U.S. Department 
ofJustice on March 27, 1992. The CD was assigned Civil Action Number 6:92-0153-20. The 
Settling Parties to the agreement included the following: 

1. ABCO Industries, Ltd. 
2. BASF Corporation 
3. Colonial Heights Packaging, Inc. 
4. Ethox Chemicals, Inc. 
5. Evode-Tanner Industries, Inc. 
6. Milliken & Company 
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7. National Starch and Chemical Corporation 
8. Specialty Industrial Products, Inc. 

In 1992 the PRPs selected RMT, Inc. of Greenville SC as their RD/RA Contractor; RMT has 
served in this capacity since that time. EPA approved the remedial design for cleanup of the 
Medley Farm Site in September 1993. The groundwater pump-and-treat system, and for soil the 
SVE system, operated from January of 1995 through late 2004. Although the two systems are no 
longer in operation, in order to better describe the overall remedy that has been implemented 
they are briefly described here. 

The groundwater pump-and-treat system design included II extraction (pumping) wells and 
associated pipelines to direct the extracted groundwater to a central air-stripping unit. The system 
was a pressurized, "jet pump'' system which draws water into the pumping wells via suction
based "venturi" intakes; no electric pumps were used and there were no "moving parts" inside 
the wells. A low-profile air-stripping unit removed the VOCs from groundwater. After 
treatment, the water was discharged to Jones Creek under NPDES Permit No. S00046469. The 
permit has been maintained since 2004. The SVE system design included an array of9 vapor 
extraction wells piped to a central vacuum apparatus, to remove VOCs from three main areas of 
soil contamination (designated "Area 1,'' "Area 2" and "Area 3"). An additional eight vapor 
monitoring wells were installed around the three areas to monitor system effectiveness. 

Onsite construction of the SVE and groundwater remediation systems began in June 1994. The 
majority of the construction work was completed by early December 1994. During the period 
December 1994- early February 1995, punch list items from the Pre-final (December 9, 1994) 
and Final (January 19, 1995) inspections were corrected, and both systems were started. The 
corrections of inspection deficiencies and the results from both systems' "shakedown'' operations 
were documented in the September 29, 1995 Preliminary Closeout Report. 

In 1998, as an optimization measure and to enhance the recovery of soil vapors from the 
subsurface, the SVE system was augmented by the connection of the eight soil vapor monitoring 
wells to the vacuum extraction system. Borings conducted completed in 1999 in accordance 
with the Site's PSVP showed the soil cleanup targets in Areas 1 and 2 had been achieved. 
Consequently, SVE operations were terminated in these areas in June 2000. In October 2000, 
one additional SVE well and three dual phase (DP) wells (combination vapor- and groundwater
recovery wells), were installed to further enhance removal ofVOCs from the subsurface. This 
augmented SVE system operated continuously through late 2004~ 

The groundwater treatment and SVE systems operated continuously between 1995 and 2004. As 
documented in the first (1999) Five-Year Review, concentrations of all of the Site groundwater 
contaminants decreased substantially during the groundwater extraction system's first' four years 
of operation after 1995. In 1999, in response to decreasing recovery from the SVE system, the 
PRPs' contractor collected soil and groundwater samples from seven soil borings completed in 
the three soil treatment areas. Results from these PSVP borings demonstrated that the soil 
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cleanup goals had been achieved in two of the three defined soil treatment areas (Area 1, Area 
2). Also, in August 1999, a limited soil investigation was performed in Area 2 to evaluate the 
nature of a sludge-like layer of material found during the soil-boring work. The sludge-like 
material was determined to not be of concern. Consequently SVE operations were terminated in 
Areas 1 and 2 in June 2000. However, groundwater sampling in the remaining area subject to 
SVE treatment, Area 3, found contamination at levels that exceeded those in any of the 
groundwater recovery wells. 

To address the contamination, three DP recovery wells were installed in October 2000 in Area 3, 
to enhance the capture of both soil vapor and groundwater for treatment. The installation of 
these wells was part of a technical maximization program. Other measures implemented 
included alternate pumping and pulse purging. In 2001 a 120-foot bedrock monitoring well 
(designated MW-3D) was installed to better characterize the VOC concentration remaining in the 
groundwater in this area. 

Continued SVE and groundwater systems operations over the next four years generated an 
increased yield of VOC contaminant mass removed from the aquifer and Site soils. As of 
September 2004, the groundwater recovery and treatment system had captured and treated more 
than 100 million gallons of groundwater and removed approximately 243 pounds ofVOCs, and 
more than 2,250 pounds ofVOCs had been removed by the SVE system. At that time, however, 
based on declining performance from both the groundwater treatment and SVE systems, EPA 
and SCDHEC approved cessation of groundwater pump-and-treat operations. For the soil 
component (SVE), confirmatory sampling had shown that cleanup goals were met. 
Concurrently, EPA and SCDHEC approved the PRPs' work plans for a Supplemental Remedial 
Action (RA) for groundwater, which utilizes an enhanced reductive dechlorination (insitu 
biodegradation) treatment process. The second (2004) Five-Yea:r Review was completed just 
before approval of the work plans for the Supplemental RA. 

The Supplemental RA is a "technical maximization" or optimization measure intended to 
accelerate remedy completion, by more effectively treating the remaining areas of groundwater 
which still contain contaminants above the groundwater standards. "Technical maximization 
measures" are generally described in Section 11 (The Selected Remedy) of the 1991 ROD. 

As described in the 2004 Supplemental RA work plan, Site wells and the Site monitoring 
program are used to evaluate the effectiveness of the Supplemental RA activities, in comparison 
to the greatiy-reduced effectiveness of the pump-and-treat system observed in 2004. 
Groundwater injection events are performed, in which nutrient (lactate) solutions are 
mixed onsite and placed into select groundwater wells. Based on well contaminant 
concentrations, formation hydraulic conductivity, experience with flowrates that can be accepted 
at each well, and other factors, the solutions are mixed using clean well water (verified by 
sampling) to which the nutrient is added, and pumped into the wells being treated. The use of 
site groundwater to mix the solutions, made necessary by the Site's remote location, required that 
an Undergr?und Injection Control (UIC) Permit be secured (2005) and complied with in 
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conducting injection events as part of the Supplemental RA. After each injection, there is a 
variable period of time allowed for groundwater equilibrium to be restored, during which field 
measurements may be made, followed by a sampling event to determine the effects arid influence 
of the treatment. Section 5 below provides additional information on Supplemental RA progress 
since the 2004 Five-Year Review. 

C. Operation & Maintenance 

Because the SVE and groundwater pump~and-treat systems are no longer operating at the Site, 
operations and maintenance (O&M) activities that were required for their operations, such as 
pressure testing of system air and water lines, preventative maintenance of blower motors, and so 
on, are no longer performed. As required by EPA and SCDHEC approval of the Supplemental 
RA Work Plan in 2004, however, the PRPs contractor has maintained both systems in a 
"mothballed" condition in the event either is needed to implement an additional phase of 
operation, should the need arise. Additionally, the monitoring and pumping wells are checked 
on and maintained regularly for use in the onsite activities. The NPDES permit goveming 
discharge to Jones Creek has been maintained for use if necessary, and the reporting required for 
it continues. In 2007 EPA and SCDHEC approved removal ofthe intemal well components of 
the two multi-level wells (annotated "ML W" on the figures in Attachments A and E), a measure 
requested by the PRPs as a means to improve operational capabilities for injecting larger 
volumes of treatment solutions. 

Excluding the report-writing and project management necessary to conduct the supplemental 
RA, the "operations" that comprise the ongoing supplemental RA consist of conducting the 
groundwater injection events and the groundwater sampling which follow them. As mentioned 
above, injection of the treatment solutions requires preparing mixtures of the nutrient 
components with water, which is obtained from clean wells onsite. The UIC pem1it (State of SC 
UIC Permit No. 763) has also been maintained as necessary to govem the injection aCtivities. 

Cost infom1ation for supplemental RA activities since 2004 was provided to EPA in April 2009 
by the Chairperson for the PRPs' Steering Committee. The figures provided are approximations 
and should not be regarded as detailed cost accounting. Total costs between 2004 and 2008 were 
approximately $1.5 million, and break down into the following four component~ (giv~n as 
percentages ofthe total cost): 

• Field activities (groundwater injection, monitoring work) 52% 
• Data analysis, report prep, and administrative (non-legal) 37% 
• Site maintenance, including utilities 6% 
• EPA oversight costs 5% 

Section 5. Progress Since the Last Five-Year Review 

The second Five-Year Review in 2004 found one main issue which needed to be addressed to 
assure remedy protectiveness, which was the need to proceed with implementation of the 
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Supplemental RA (enhanced reductive dechlorination) as described above (Section 4.B.). Work 
plans for the Supplemental RA were approved later in 2004 and groundwater treatment actions 
have been in progress since that time. There were also six minor issues noted during the Site 
inspection:· 

Unlabeled drums at the storage shed, located just northwest of the treatment building; 
Three SVE-system wells had no identification markings; 
At the treatment plant, the vault for the A-System was not covered; 
At the treatment plant, the B-System valve handle was cracked and the vault was not 
covered; 
Recent (2004) timber-cutting operations (by the Site owner's family, Mr. Medley, and 
approved by EPA) conducted on a portion ofthe Site appeared to have affected the 
wetlands north of SW -202; tire tread marks were visible through the creek bed within the 
logged area; and 
Due to an inaccurate map scale within the Work Plan for the Supplemental RA, five 
groundwater wells and one SVE well could not be located at the time of the 2004 Site 
inspection. 

As stated in that (2004) Second Five-Year Review report, among these items only the valve 
handle damage could potentially have affected remedy protectiveness. In any event, all of these 
issues were corrected by the PRP's contractor before the date specified in the Second Five-Year 
Review (December 31, 2004 ). The fifth item refers to a logging operation in early 2004 on the 
Medley property but away from the Site infrastructure, which was initiated by the Medley family 
and coordinated with the PRP Steering Committee, EPA, and SCDHEC. During the Site 
inspection conducted for the Five-Year Review, tire tracks, ruts and ground damage were 
observed by inspection attendees. Site access procedures were verified, and there has been no 
recurrence of such vehicular damage. Remaining effects from logging have faded rapidly as the 
logged land has quickly grown back with brush and trees. 

The protectiveness statement given in the last (2004) Five-Year Review was the following: 
"The remedy at the Medley Farm Site is expected to be protective upon completion, and in the 
interim, exposure pathways that could result in unacceptable risks are being controlled." This 
statement remains true and correct at this time. · 

Supplemental RA activities as planned and approved in 2004 have continued up through the time 
of this Five-Year Review. Between October 2004 and August 2006, four injection treatment 
events were conducted. Groundwater results following the latter injection showed that 
groundwater concentrations were further reduced and that only eight wells still had contaminants 
at levels above the groundwater standards. The two 2006 treatments were largely focused on the 
remaining recalcitrant wells. In early 2007, EPA and SCDHEC approved suspension of further 
injections for a period of time to allow the aquifer tore-equilibrate. A site-wide groundwater 
sampling event was then conducted in September 2007. 
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The 2007 Annual Progress Review Report was provided to EPA and SCDHEC in February 
2008. The report focused mainly on the results from the September 2007 sampling event and 
potential options for the injection/treatment strategy going forward. In June 2008 EPA and 
SCDHEC completed their review of the report, finding that there have been continued reductions 
in the remaining groundwater contaminant mass in most site wells, although there were specific 
wells and areas where no reductions, or smaller reductions, were achieved. The review letter 
approved a general strategy for targeted injections at recalcitrant wells with subsequent 
monitoring and sampling after the injection event, as has been performed so far. The fifth 
injection treatment event was completed in July-August 2008. This action focused on 
"recalcitrant" wells from the last two injection treatment events and successfully placed larger 
volumes of treatment solution into the treated wells, which was intended to enlarge the radius of 
effective treatment around each well. The associated site-wide groundwater monitoring event 
was conducted in late January-early February 2009. The site-wide monitoring included surface 
water (Jones Creek). These analytical results are currently under review by EPA and SCDHEC. 

Section 6. Five-Year Review Process 

A. Administrative Components 

EPA initiated the third Five-Year Review in November 2008 with the establishment of a Five
Year Review Team for the Medley Farm Drum Dump Site. The KickoffMeeting was held at 
EPA Region 4 on November 18, 2008. Team members included the RPM, RPM's supervisor, 
and assigned regional Superfund staff to include a Hydrogeologist, Risk Assessor, Site Attorney, 
and CIC. The SCDHEC project manager was unable to attend by telephone conference but was 
briefed by the RPM immediately afterwards on the plans and schedule. The schedule established 
at that time (November 2008) set out a target date for publishing the newspaper public notice in 
January 2009. The remaining components were originally scheduled to be completed before 
June 30, 2009. 

B. Community Involvement 

Activities involving the community were initiated with an advertisement provided to the local 
newspaper stating that a Five-Year Review was to be conducted. This notice was posted in the 
Gaffney Ledger on January 26, 2009. A copy of the public notice is provided in Item' I of 
Attachment B of this report. Also included are copies of two newspaper articles concerning the 
Five-Year Review and the Site groundwater remedy, which appeared in early February 2009 in 
the Gaffney Ledger (Item 2 Attachment B). 

As part of the Site inspections conducted on January 21 and February 26 of 2009, the RPM and 
CIC toured the surrounding area partly to check for obvious land-use issues or large-scale 
development that might be of concern to neighbors living near the Site. None were observed and 
as noted above, the character of the land (rural, light population) and land uses seen, have 
changed little since the time of the ROD in 1991. "'"' 
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During the February 2009 Site visit, the RPM and CIC met with both the current Site owner, and 
a neighbor who lives across Burnt Gin Road from the Site and is attempting to purchase the Site 
property. The property sale was in dispute, and was at one time on a County court schedule. 
During the meetings discussions centered on the dispute, but each resident was asked about 
whether they knew of any concerns on the part of their neighbors or anyone they knew in the 
nearby community. Neither resident knew of any such concerns. _ 

The CIC assigned to the Site made numerous telephone calls and queries to neighbors along 
Burnt Gin Road, and to Cherokee County officials. Very little feedback in the form of 
discussions in returned calls was received. A sample copy of the interview form prepared to 
document such feedback is provided as Item 3 in Attachment B. After the January 21 Site 
inspection the RPM visited the Site repository location, at the Gaffney Branch of the Cherokee 
County Library, located on East Rutledge Avenue in Gaffney. The main reference librarian was 
familiar with the repository materials. She indicated to the RPM that only ''rarely" were the 
materials examined by members of the public, to her knowledge. To date there have been no 
comments received from the public concerning the Five-Year Review. Overall the response is 
consistent with other indications to the RPM that the Site is not a large concern to area residents. 

Within thirty (30) calendar days of the report finalization, a notice will be published in the 
Gaffney Ledger announcing that the Five-Year Review report for the Medley Farm Drum Dump 
Superfund site is complete, and that the results of the review and the report are available to the 
public at the Cherokee County Public Libr~ry, 300 East Rutledge Avenue, Gaffney, SC 29340 
(phone (864) 487-2711 ). This report will also be placed in the Administrative file at both the 
EPA Region 4 and SCDHEC offices. 

C. Document Review 

This Five-Year Review included a review of relevant documents including primarily PRP 
Contractor annual progress reports to EPA and SCDHEC, EPA and SCDHEC comments and 
responses to those reports, technical memoranda, other correspondence, the 2004 Work Plan for 
the supplemental remedy, and additional groundwater and surface water monitoring data 
provided t6 EPA and SCDHEC informally (E-mail). In addition to these documents which are 
mainly pos:t-2004, key documents such as the ROD and the Performance Standards Verification 
Plan ( 1993~ were reviewed. An EPA Risk Assessor reviewed the Baseline Risk Assessment and 
the exposure assumptions, toxicity data, and risk calculations developed in it (see Section 7.C. 
below). The cleanup levels and remedial action objectives (RAOs) from the ROD were also 
reviewed. Attachment C provides a list of all documents reviewed, excluding the risk-specific , 
references reviewed for Question 7.B. Those documents, which are specific to the risk and 
toxicologylreview, are provided in the reference listing in the EPA Risk Assessor's report in 
Attachment F. 
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D. Data Review 

Groundwater data and trends were reviewed by the assigned EPA Site hydrogeologist, 
("Groundwater Data Evaluation," Item 1 in Attachment D). In addition to data generated since 
2004, sample results back to 2000 were evaluated to provide a longer period for comparison. 
Item 2 in Attachment D provides the tabulated results from groundwater sampling sin

1

ce 2004, 
while Item 3 provides a summary oftota1 chlorinated ethenes since 2000, which was used for 
statistical and other analyses. "Total chlorinated ethenes" refers to trichloroethene, 
tetrachlorethene, and their breakdown products, primarily the dichloroethene isomers iand vinyl 
chloride. 

During the past five years the Site COCs have continued to exceed their RGs at certain well 
locations. The COCs which have exceeded their RGs (times exceeded and number of results) 
include the following: 

Chloroform ( 10 of 439 results reported) 
1,2-Dichloroethane (23 of 439 results) . . 

1, 1-Dichloroethene (45 of 439 results) 
Cis-1,2-Dichloroethene (14 of 442 results) 
Methylene chloride (1 of 439 results) 

Tetrachloroethene (170 of 442 results) 
1,1 ,2-Trichloroethane ( 41 of 439 results) 
Trichloroethene (206 of 442 resu)ts) 
Vinyl chloride (40 of 249 results) 

The data review concludes that, since 2004, continued reductions in the groundwater 
contaminant concentrations and remaining contaminant mass have been achieved, and that the 
strategy employed is working. It also concludes it is a reasonable strategy going forward, and 
continued reductions of COC levels are likely. The review includes significant quantitative and 
qualitative review and discussion of the treatment injections and results to date, which will be 
used by the PRPs' contractor in planning continued work. 

As an output from the statistical analysis, the data trends which illustrate the reductions achieved 
were presented in the form ofboxplots for each of the four data sets analyzed: Sept. 2004, Feb. 
2006, Sept. 2007, and Jan. 2009. This graphic appears on page 29 ofthe data review (Item 1) in 
Attachment D. As shown there, based on the COC detections, the injection treatments (indicated 
as red "down" arrows) resulted in a progressive decrease in the COC mean and median 
concentrations, as well as the range of 251

h- and 7 51
h -percentile concentrations. 

In earlier reviews of the 2006 and 2007 annual RA progress reports, EPA's hydrogeologist 
employed a similar average-detections method 'to compare recent COC levels to those present in 
2004. Looking at the summary data (Item 3 in Attachment D) by that measure, the February 
2006 data indicated that first three injection treatments pushed the average (mean) COC 
concentrations down by some 78% compared to their 2004 levels. Following the approved 
2006-2007 hiatus in treatments, however, some degree of "rebound" was evident in the 
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September2007 data, in which the decrease from 2004levels was only 12%. For the most 
recent data. (January 2009), as the results are essentially the same. 

However, it is important to note the qualitative conclusions drawn in the 2009 data review. 
These indicate that the enhanced reductive dechlorination processes used in the treatments are 
active and robust; among other indications this can be seen in the production of dechlorination 
daughter compounds. Dechlorination is a one-way non-reversible process that destroys the 
COCs by chemically changing them into other compounds, and eventually into non-toxic 
compounds, thus rebound does not mean the chemical reaction failed or was reversed. The data 
review not~s that in addition to representing reaction inefficiencies in specific areas, some of 
rebound repres~nts the movement of untreated contaminated groundwater from areas up gradient 
of the injecrion 

1
wells, into the treatment zone. This means a portion of the rebound is simply 

"new" untreated groundwater moving to where it can be treated by further injections. Since the 
·I ' 

actual groupdwater COC contaminant mass that was present in 2004 is unknown, the 2004 data 
represent o'~Iy qn estimate of it, and some inaccuracy is to be expected. Overall, the assessment 
concludes that continued insitu enhanced dechlorination is a reasonable strategy for achieving 
continued Jrog~ess toward the Site remediation goals (RGs). It also notes that such rebound 
effects are common to this type of groundwater treatment. 

I 

:i 
The most r~cent groundwater data were reported to EPA and SCDHEC in May 2009, and were 
presented graphically on Site maps. These are provided Attachment D (Item 4), and show the 
concentration i~ocontours for the main three remaining COCs, plus vinyl chloride, a by-product 
of reductive dechlorination. Wells used in creating the maps are those in the Site groundwater 
monitoring; program, which was last revised in 2006. No changes to the program are judged 
necessary ~t thi~ time. (Concerning the figures, although their construction is technically correct, 
EPA is not:'assehing that the. depiction of the separate plume areas shown on the figures is 
necessariiy!co~ect, or is the only or best way to illustrate the positions of the COCs iri 
groundwat~r. "the figures are used here only as a means to illustrate generally the groundwater 
situation.) ;I' 

1 I , I 

E. Site Inspection 
II I 
' I I 

Two Site i~spections were condu~ted as part of the Five-Year Review, on January 21 :and 
'I I ' 

February 26,2009. The inspection of February 26 was intended mainly to support th~ 
community'

1 
involvement effort, and is described in Section 6.B. above. The discussion which 

follows concerrls the January Site inspection. ,: 
II I 

The RPM ~onducted a site visit and walk-through at the Medley Farm Site on Janua~ 21, 2009. 
Attendees ~ere as follows: I 

il 
t! I Name Role Affiliation 
:I 

. ~ 

Ralph Ho~ard EPA Remedial Project Manager 
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Greg Cassidy 
Chuck Williams 
Steve Webb 
Caitlin Current 
Lisa Clark 

SCDHEC Project Manager 
SCDHEC Hydrogeologist 
Project Manager 
Project Hydrogeologist 
Staff Hydrogeologist 

SCDHEC 
SCDHEC 

I 

RMT, Inc. (PRP Consultant) 
RMT, Inc. 
RMT, Inc. 

A memorandum detailing the inspection is provided in Attachment E. Webb and Howard led the 
group on a walking tour and inspection ofthe accessible portions of the 67-acre propJrty, 
focusing mainly on the infrastructure present in the areas where remediation has been I performed. 
These areas lie along the site entrance road and along Recovery Well Lines A and B, ~n the main 
cleared field area (the three soil vapor extraction (SVE) treatment areas), the water treatment 
building, and the discharge point and now-measuring weir located downhill of the tre~tment 
building on Jones Creek. No significant problems, shortcomings or issues were noted during the 
inspection. l 

The infrastructure inspected includes forty ( 40) wells and piezometers usable in site groundwater 
treatments and monitoring, ofwhich thirty (30) are currently used in the site monitoring 
program. A set of photographs, mostly taken during this inspection plus a few useful ones taken 
in 2005, are provided as Attachment 3 to the Site inspection memorandum in Attachment E. A 
Site Inspection Checklist was completed; it is provided as Attachment 1 to the memorandum. 

On January 22, 2009, the day after the Site inspection, the RPM visited the infonnation 
repository used for all Superfund activities to date, which is the Cherokee County Main Library 
located at 300 E. Rutledge Street, in Gaffney.' Materials available there were plentiful but are 
dated, and lacking in recent reports or infom1ation. At a minimum, material should be provided 
to the repository that explains to the public how to get more recent information from EPA via the 
Internet, and how to contact EPA via the Internet and E-mail for the most up-to-date information. 

. I 
This shortcoming needs to be addressed and will be carried as an ''issue'' to be addressed, but 
which does not affect protectiveness. 

1 

One issue for this Five-Year Review was identified as a result of reviewing operations and 
I 

maintenance information as outlined in the ''Site Inspection Checklist" provided in th~ 
guidance for five year reviews. Recent quality assurance initiatives at EPA Region 4', which 
came to the attention of the RPM in late 2008, also independently led to this finding. iWhen 
the remedial actions being performed at a Superfund site are modified significantly, there is a 
requirement for preparing an updated Quality Assurance Project Plan (QAPP). At the time of 
startup of the pump-and-treat and SVE systems (1995) an approved QAPP was in pla~e for 
remedial operations. Because site operations have been significantly different since the start 
of the Supplemental RA, a revised and updated QAPP is needed to document the qua~ity 
assurance activities that are being and have been perfonned. The reports received from the 
PRP contractor demonstrate that some and possibly all of the necessary QA procedures are 
being done; however, a revised and updated plan is needed to fully capture and docun;tent the 
QA requirements and the work being done to meet them. This finding will be carried: into the 
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Five-Year Review tindings as an issue to be addressed in order to assure remedy 

protectiveness. However, based upon ongoing review ofthe supplemental RA activities and 
results, no evidence of any QA problem has come to light. 

F. Interviews 

Interviews :concerning site remedial action work were held with the PRP contractor's project 
manager, and with the SCDHEC project manager. These are attached to the site inspection 
checklist provided in Attachment E (section 6.E. above). No significant or noteworthy 
shortcomings were found. Concerning operational issues, the PRPs' contractor project manager 
commente<;l that the modifications to the pumping system wells approved by EPA and SCDHEC 
in 2007 (removal of well internal components) had allowed for significantly greater volumes of 
treatment solutions to be injected into wells, which might lead to larger zones of effective 
treatment in the aquifer. 

Section 7. i Technical Assessment 

A. Question A: Is the remedy functioning as intended by the decision documents? 

The review of documents, ARARs, and the results of the site inspection indicate that the remedy 
is functioning as intended by the ROD. As noted in Section 6.D., the EPA Region 4 
hydrogeologist assigned to the Site recently completed a lengthy technical review in support of 
this Five-Year Review (Attachment D). It concluded that continued reductions in the 
groundwater contaminant concentrations and remaining contaminant mass have been achieved, 
and that the strategy employed is reasonable to continue to employ against the remaining COCs 
in the aquifer. 

Review oft:he ongoing remedy during 2008-09, and again for this Five-Year Review, has 
resulted in the identification of a requirement for institutional controls (ICs) to be employed as a 
remedy component at the Site. The remedy chosen in the 1991 ROD did not include ICs. 
However, the State of South Carolina has since the 1980s vigorously enforced water well 
permitting requirements that effectively blocked the realistic possibility of water supply wells 
being installed on the Medley property. The regulations, together with the continued presence of 
Medley farrily members living at the one house located at the Site (close to Burnt Gin Road), 
and the pr~sence of a locked gate to the Site entrance road, have served as an informal "check" 
on any potential improper well installations. However, comparison of Site circumstances with 

I 

EPA's recently-strengthened requirements for ICs indicates that ICs are needed for the Site 
property. Because the limits of the groundwater COC plume are well-defined and lie within Site 
boundaries, ICs do not appear to be necessary on any surrounding properties at present. 

During 2008 and 2009, because of the property ownership dispute mentioned earlier (section 
6.8.) and concerns about Site infrastructure being protected, the Site PRPs chose to negotiate a 
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I 
set of deed restrictions with Site owner Mr. Sam Medley. The restrictions have been added to 
the property deed as of June 2009. EPA was not a party to this action, but at the PRPs ~equest 
the assigned EPA Assistant Regional Counsel and the RPM reviewed and commented on the 
language prior to its being finalized. A remaining task is for EPA to modify the remed¥ to 
incorporate the requirement for ICs, and to determine if the Agency's IC requirements 11re 
fulfilled by the current ICs in force. This requirement will be carried as an issue for this Five
Year Review. 

The role of the Supplemental RA currently in progress within the overall Site remedy ih the 
ROD brings forward another issue recognized during the conduct of this Five-Year Review. The 
Supplemental RA was approved as a "technical maximization measure" as recognized in the 
ROD. Current remedial actions are at the limit ofwhat was foreseen in the ROD in 1991, for 
groundwater remediation. A remedy modification is needed to allow for use of the ell4anced 
insitu dechlorination treatments, as used in the supplemental RA. It is anticipated that either an 
ESD or a ROD Amendment will be necessary to capture this modification, as well to incorporate 
the IC requirements discussed above. 

I 

Question 8: Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of the remedy selection still valid? 

A review of these remedy criteria was performed by an EPA Risk Assessor (Attachment F, Item 
1 ). Overall, the review recommended that no changes to the soil or groundwater RGs be made. 
It also concluded that the exposure pathways have not changed since the ROD was signed in 
1991. As documented in the Site inspection, there do not appear to be any land or resource use 
changes at or near the Site. 

Although the RGs for soil have been met, the review considered the risk criteria applied to the 
soil pathway. Since the time of the remedy, there have been no changes in the cancer slope 
factor for 1,1 ,2-trichloroethane, 1,1 ,2,2-tetrachloroethane, methylene chloride, bis-2-, 1 

ethylhexylphthalate and toxaphene. Six of the COCs, including 2-dichloropropane, styrene, 
tetrachloroethene, trichloroethene, vinyl chloride, and Polychlorinated Biphenyls (PCBs) have 
new or revised toxicity values. A recalculation of risk was performed comparing the onginal 
toxicity values from the original Baseline Risk Assessment and the revised toxicity val;ues 
currently recommended by EPA. For carcinogenic risks, the new or revised slope factors 
increased or decreased the overall risk value for each receptor. For the most sensitive receptor, 
the adult/child resident, the total soil ingestionldem1al risk decreased from 2.0E-5 to S.OE-6, 
which is within EPA's acceptable risk range of l.OE-4 to l.OE-6. The cleanup levels identified 
in the ROD were recalculated based on the new or revised toxicity values. The resultant finding 
was that they are still within EPA's risk range.· Attachment F provides the details of the revised 
toxicity values and the new, recalculated risk levels resulting from the changes. 

On the groundwater exposure pathway, there have been no changes in the cancer slope factor for 
four of the 12 groundwater COCs: chloromethane, 1 ,2-dichloroethane, methylene chloride, and 
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I, I ,2-trichloroethane. However, five of the remaining eight COCs have new or revised toxicity 
values. These COCs are benzene, 1, 1-dichloroethane, I, 1-dichloroethene, tetrachloroethene and 
trichloroethene. A recalculation of risks was performed comparing the original toxicity values 
from the original Baseline Risk Assessment and the revised toxicity values currently 
recommended by EPA. For carcinogenic risks, the new or revised slope factors increased or 
decreased the overall risk value for each receptor. For the most sensitive receptor, the adult/child 
resident, the total groundwater ingestion risk decreased from 2.0E-2 to 9.0E-4, which still 
exceeds EPA's acceptable risk range of l.OE-4 to l.OE-6. The cleanup levels identified in the 
ROD were recalculated based on the new or revised toxicity values. The finding from this was 
that they remain within EPA's risk range. Attachment F provides the details ofthe revised 
toxicity values and the new, recalculated risk levels resulting from the changes. 

Since the time of the 1991 ROD there have been new human health-based standards assigned to 
some of the Site COCs. Table 2 below provides a summary of those changes. 

T bl 2 Ch a e : . Ch anges m IS "fi G enuca- ipeci 1c d roun water s d d tan ar s 
COCs 1991" 1991" 1991" 2004b 2004b 2009< 2009< 2009d 

Max Rem Rem Second Second 5-Year 5-Year Regional 
Cone. Levels Exceeded 5-Year 5-Year Review Review Screening 

Detected from (YIN) Review Review MCLs MCLs Level 

(!Jg/L) ROD MCLs MCLs Exceeded (llg!L) 
(ug!L) Exceeded (YIN) 

()'IN) 

Acetone 1.8E+Ol 3.5E+02 no NIA N/A N/A NIA 2.2E+03 
Benzene* l.lE+01 5.0£+00 YES 5.0E+OO YES 5.0E+OO YES NIA 
2-Butanone 1.3E+Ol 2.0E+03 no NIA no NIA N/A 7.1E+02 
Chloromethane 2.6£+01 6.3£+01 no. 1.0£+02 no NIA NIA 1.8E+OO 
Chloroform* l.OE+01 1.0£+02 no 1.0E+02 no N/A NIA NIA 
1, 1-dichloroethane 1.2E+02 3.5E+02 no N/A no N/A NIA 2.4E+OO 
1 .2-dichloroethane 2.9E+02 5.0£+00 YES 5.0E+OO YES 5.0E+OO YES NIA 
1 ,2-dichloroethene 

I 

fmixed) N/A 7.0£+00 NIA NIA no N/A N/A 3.3E+01 
1 ,2-dichloroethene* 
fcis) i 2.2E+03 7.0E+01 YES 7.0E+01 YES 7.0E+01 YES 

I NIA 
1 ,2-dichloroethene* 
(trans) 3.1E+Ol I.OE+02 no I.OE+02 no 1.0E+02 . no NIA 
methylene chloride* I.IE+02 5.0£+00 YES 5.0£+00 YES 5.0E+OO YES NIA 
tetrachloroethene* 2.0E+02 5.0E+OO YES 5.0£+00 YES 5.0£+00 YES NIA 
1, I, !-trichloroethane* 3.4E+03 2.0E+02 YES 2.0E+02 YES 2.0E+02 YES NIA 
I, I .2-trichloroethane* 1.8£+01 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
trichloroetherie 7.2E+02 5.0£+00 YES 5.0E+OO YES 5.0£+00 YES N!A 

"1991 Remedtatton levels from the 1991 ROD. "Remedtat!On Levels" are the same as Remedtal Goals, RGs. 
b2004 Second:5-Year Review MCLs based on 2003 MCLs. The term "2003 MCLs" distinguishes these values from 

earlier-promulgated versions of the MCLs. 
<2009 5-Year Review MCLs based on 2003 MCLs. 
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I 

d2009 Regional Screening Levels for tapwater corresponds to a 10E-6 risk level for carcinogens or a Ha~ard 
Quotient (HQ) of 1 for non-carcinogens (EPA, 2008). · 

*MCLs were used as Remediation Levels in the 1991 ROD. 

A review of the remedy ARARs other than those specifically related to risk was completed by 
I 

the RPM. None of those requirements has been changed or revised in a manner that w~:mld 
impact the remedy. Site conditions have not changed in any ways that would cause th~ ARARs 
to impact the Site remedy. A table of these ARARs as cited in the ROD is provided as: Item 2 in 
Attachment F. I 

I 
Finally, the possibility of vapor intrusion as an exposure pathway has gained increased: attention 
recently at groundwater-contamination sites which have chlorinated organics as the CQCs. 
Vapor intrusion is the migration of the vapor form of certain VOCs into homes or othet buildings 
such that exposure to residents or workers is possible by way of breathing. At the time of the 
remedy (1991) this pathway was unknown. At the Medley Farm Site, the closest monitoring 
well to an occupied structure does have a concentration of tetrachloroethylene recorded in 
January 2009 of 403 ppb, with lesser concentrations of three other COCs. However, the well is 
300 feet distant from the house, and the house is located uphill and upgradient of both the well 
and the groundwater plume. The preliminary judgement from Region 4's technical services staff 
is that vapor intrusion is unlikely to be an issue based on current information; however, this 
needs to be more definitively determined. The requirement for this determination will be carried 
forward as an issue for this Five-Year Review. 

Question C: Has any other information come to light that could caU into question the 
protectiveness of the remedy? 

No other information has come to light that calls into question the protectiveness of the remedy. 

Technical Assessment Summary: 

According to the data reviewed, the site inspection, and the interviews, the remedy is functioning 
as intended by the ROD. There have been no changes in the physical conditions of the Site that 
would affect the protectiveness of the remedy. From the technical assessment, three issues, 
concerning vapor intrusion, remedy modification to address ICs, and remedy modification to 
allow use of additional remedial technologies, require follow-up to assure remedy protectiveness. 
There is no other information that calls into question the protectiveness of the remedy.· 

Section 8. Issues 

Five (5) issues were identified as a result of the Technical Assessment and the other Five-Year 
Review activities for the Medley Farm Site. Table 3 below identifies the issues in tem1s of their 
current or potential future effect on protectiveness of the Site remedy. 
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Table 3: ISsues 

Currently Affects Affects Future 
Issue Protectiveness Protectiveness 

(YIN) (YIN) 

A revised and updated QA project plan (QAPP) is N y 
needed to document the quality assurance activities 
that are being performed for the RA. 

Site remedy needs to be modified in order to N y 
incorporate the requirement for institutional controls 
(ICs). 

Site remedy needs to be modified to select an N y 
appropriate remedial technology, considering 
enhanced insitu biodegradation and other feasible 
technologies, to continue the Site remedial action. 

A determi~ation is required as to whether the vapor N y 
intrusion pathway is a concern at the Site. 

Materials at information repository are out of date N N 
and need to be augmented with more information for 
the public about the RA, and about how to access 
more information from EPA. 

Section 9. · Recommendations and Follow-up Actions 

Table 4 below highlights the recommended follow-up actions, assigned responsibilities, and 
milestone dates for addressing the issues identified in this Five-Year Review. Issues 2, 3 and 4 
were identified from the technical assessment, while issues 1 and 5 were found as a result of 
other Five-Year Review activities. The most significant actions will be those addressing issues 2 
and 3, modification of the Site remedy to address ICs and potential remedial technologies, which 
will guide the ongoing cleanup activities in the near future. Issues numbered 1, 4 and 5 are 
expected to be resolved without any particular difficulties. 
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Table 4: Recommendations and FoUow-up Actions 

Recommendations 
Party Oversight Milestone 

Issue and 
FoUow-up Actions 

Responsible ·Agency Date 

1. A revised Current QAPP will PRPs State, EPA 2/28/10 
and updated be revised and 
QAPP needed updated to 

document QA 
activities performed 
in the continuing 
RA. 

2. Need to Conduct remedy EPA EPA, State 05/31/10 
modify Site modification 
remedy to through either an 
incorporate ESD or ROD 
requirements Amendment 
for ICs. process. 

3. Need to Conduct remedy EPA EPA, State 05/31110 
modify Site modification 
remedy to through either an 
select an ESDorROD 
appropriate Amendment 
remedial process. 
technology for 
continuing 
Site RA. 

4. Determine Conduct technical EPA/State EPA, State 5/31/10 
whether vapor evaluation as 
intrusion necessary. 
pathway is of 
concern at the 
Site. 

ITEM BELOW REQUIRES FOLLOW-UP BUT DOES NOT AFFECT PROTECTlVENESS. 
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Affects 
Recommendations 

Party Oversight Milestone Protectiveness 
Issue· and 

Responsible Agency Date (YIN) 
Follow-up Actions 

Current Future 

5. Materials As part of the EPA. EPA 5/31110 N N 
at information remedy modification 
repository out requirements, 
of date, need provide documents 
to be concerning the RA, 
augmented as well as directions 
with more for access of 
information information via the 
about the RA Internet, to the 
and about repository. 
how to access 
information. 

Section 10.; Protectiveness Statement 
; 

The remedy at the Medley Farm currently protects human healthy and the environment because 
the soil cleanup goals were attained in 2004, the groundwater remediation is continuing to 
decrease the concentrations of COCs, and no one is drinking water from the contaminated 
groundwater plume. However, in order for the remedy to be protective in the long term, the 

I 

following actions need to be taken: mooify the decision document to incorporate the 
requirement for Institutional Controls, modify the decision document to modify the remedial 
action for groundwater, conduct a vapor intrusion assessment, and revise and update the Quality 
Assurance Project Plan. 

Section 11. Next Review 
I 

Since ongoing remedial action has not achieved the cleanup standards set forth in the ROD, 
EPA guidance mandates that another Five-Year Review will be conducted to evaluate the Site's 
status. Therefore, it will be necessary to re-evaluate the effectiveness of the remedy on or before 
five years rrom the date of signature of this Five-Year Review Report. 
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ATTACHMENT A 

Site Location and Layout Maps 



Site Location Map 

SITE LOCATION. The Medley Farm Drum Dump Site is located approximately six miles 
south of Gaffney, SC on Burnt Gin Road just off SC Highway 18. 
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ATTACHMENT B 

Community Involvement Records 



Item 1 
Public Notice Advertisement 



THE UNITED STATES 
ENVIRONMENTAL PROTECTION 

AGENCY, 
Announces the 

3rd Five-Year Review 
For the 

Medley Farm Drum Dump Site 
The U. s.· Environmental Protection Agency (EPA) is conducting the 3rd Five-Year 
Review of the remedy for the cleanup up activities taken at the Medley Farm Drum 
Dump Site located in Gaffney (Cherokee County), South Carolina. The purpose of this 
review is ~o evaluate the implementation and performance of the remedy in order to 
determine if the remedy is protective of human health and the environment. When 
completed, a copy of the review report will be placed in the Information Repository 
files located at the Cherokee County Library, 300 East Rudledge Avenue, Gaffney, SC 
29340, (864) 487-2711, and the EPA Record Center, lith Floor, 61 Forsyth Street, 
S.W. Atlanta, GA 30303. EPA will also conduct a number of interviews by telephone 
or in person with nearby businesses, residents, local officials, state officials, and others 
to obtain their opinion on the cleanup process. 

I 

i 
The conmmnity can contribute during this review by providing comments or questions. 
The scheduled date of completion for the five-year review is September 30, 2009. If 
you would like to speak with us about this Site, please contact Linda Starks, EPA 
Public Affairs Specialist at ( 404) 562-8487. If you have any technical questions, 
please cmitact Ralph Howard, EPA Remedial Project Manager at (404) 562-8829. 
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tricholobenzene. 

' 
The site subsequently was added to the 
EPA's ."National List of Priorities" for 
cleanup in 1989. 

According to a report from the South 
Carolina Department of Health and the 
Agency for Toxic Substances and 
Disease Registry, environmental 
contamination appeared to be confined 
to the site and no data indicated the 
public is being exposed to levels of 
contamination that would be expected 
to cause adverse health effects. 

According to EPA records that fill a 
shelf at the Cherokee County Library, 
nine companies that had chemicals at 
the site entered into an agreement with 
the EPA in 1987 to pay $560,000 in 
reimbursement for the 1983 cleanup 
costs. 

The owner of the p'roperty, Ralph 
Medley, told the EPA in a handwritten 
response to the EPA's demands for 
information in 1983 the drums had been 
on the. property for 10 to 12 years and 
that he never was given any company 
names, numbers or addresses for the 
firms depositing the drums on his 
property. 

To one specific question about the 
drums; he replied, "No comment, except 
I did not know they were harmful. If I 
had, they would not be here." 

During a 1991 hearing, an EPA 
representative said ongoing cleanup 
and monitoring costs would range from 
$1.8 million to $2.4 million and that the 
process could take 1 0 to 30 years. 
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It's not a perfect success story yet for 
the U.S. Environmental Protection 
Ag'ency, but an official said the Medley 
Fa~ms superfund site has come a long 
way from the environmental mess 
discovered in 1983. 
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added to the EPA's national list of 
priorities in 1989. After several years of 
re~earch, two systems were 
co'nstructed in 1995 to clean the soil 
and groundwater of the contaminants. 
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By 2004, the soil cleanup efforts had 
met EPA targets and the EPA and state 
health officials agreed to the cessation 
of a solid vapor extraction system at the 
site. Howard said that system acted like 
a giant vacuum cleaner to rid the soil of 
chemical vapors. 

Groundwater cleanup continues to this 
day, though. 

Of the 25 test wells on the property, 
eight of the wells still show some levels 
of the chemicals dumped on the site, 
albeit at much lower levels. 

The. EPA's goal is to get the water clean 
enough to meet drinking water 
standards. Typical in such efforts, the 
amount of chemicals removed by the 
initial filter-type system slowed over 
time and a new type of clean-up effort 
using microorganisms to consume the 
chemicals began in 2004. 

The cleanup efforts are being paid for 
by the companies whose chemicals 
were found on the site, Howard said. 
"They've done everything the EPA has 
asked," he said. 

When the process began it was 
believed it could take as many as 30 
years to clean up the site. It's been 
about 13 years since the process 
began. 

"We really don't know (how close we 
are to finishing)," Howard said. "We've 
got cleanup goals and for the time being 
we still intend to make them meet those 
cleanup goals." 

If it's ultimately determined that cleanup 
efforts can't reach the drinking water 
goals, Howard said the EPA could close 
the books and place restrictions on the 
water use. But, he said, "Our mission is 
not to settle for that." 
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Item 3 
Sample Interview Form 



ltem3 
Sample Interview Form---

Site Name: Medley Farms 

Interviewer Name: Sherryl Carbonaro 

EPA ID No.: 0473 

Affiliation: U.S. EPA 

Subject's Name: Affiliation: Resident 

Address:- Burnt Gin Rd., Gaffney, SC 29340 

Date: 4/28/2009 

Type of Interview: Phone (left message with reason for call, no response) 

1, 'Are you aware of the former environmental issues at the Medley Farms site and 
what cleanup activities have taken place to date? ' 

2. What is your overall impression of the project? 

3. What effect has this site had on your business (if applicable) or the surrounding 
community, if any? 

4. Have there been any problems \vith unusual or unexpected activity at the site, 
such as emergency response, vandalism, or trespassing? 

5. Should EPA do more to keep involved parties and surrounding neighbors 
informed of activities at the site? By what methods? 

· 6. Do you have any comments, suggestions, or recommendations regarding the 
project? -



Date of Document 

May 1991 

August 1993 

June 2004' 

February 2006 

August 2006 

October 2006 

March 2007 
: 

October 2007 

February 2008 

May 2008 

May 2009 

'· ' 

,I 

2005-2008;i 
' I 

ATTACHMENT C 
List of Documents Reviewed 

Document 

Record ofDecision, Medley Farm Drum Dump Site~ US EPA, Region 
4, Atlanta, GA. \ 

Pe1.formance Standards Vertfication Plan. RMT, Inc., Greenville SC. 

Revised Work Plan and Design Report for Reductive Dechlorination. 
RMT, Inc., Greenville SC. (Revised; Final version dated August 
2004) 

2005 Remedial Action Annual Report. RMT, Inc., Greenville SC. 

Letter, RMT, Inc., Greenville SC, Subject: Performance Monitoring 
Plan, Medley Farm Site, Gaffney, South Carolina. RMT, Inc., 
Greenville SC. 

Letter, RMT, Inc., Greenville SC, Subject: Responses to USEPA 
Comments on 2006 Performance Monitoring Plan, Medley Fam1 Site, 
Gaffney, South Carolina. RMT, Inc., Greenville SC. 

2006 Remedial Action Annual Report. RMT, Inc., 9reenville SC. 

Technical Memorandum: Site-Wide Sampling Event at the Medley 
Farm NPL Site, Gaffney, South Carolina. RMT, !tic., Greenville SC. 

2007 Remedial Action AnnualReport. RMT, Inc., Greenville SC. 

' 
Responses to Agency Comments on 2007 Remedial Action Report. 
RMT, Inc., Greenville SC. 

Technical Memorandum: Status Report of 2008 Medley Farm NPL 
Site Nutrient Injection Event and Pelformance Mon,itoring Results. 
RMT, Inc., Greenville SC. 

U.S. EPA "Review and Comments" Letters, concerning the above-
, I 

listed reports and technical memoranda. Dates of tHe letters are April 
I 

14,2005;June 13,2007;andJune25,2008. [ 
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ATTACHMENT D 

Groundwater Data Review (2009) Documents 



Item 1 

Groundwater Data Evaluation to Support the 
Third Five-Year Review, Medley Farm NPL Site 

Gaffney, South Carolina 

Region 4 Superfund Division 
Technical Services Section 

August 2009 



Introduction and Purpose of This Report 

I 

The Medley Fam1 NPL Site is located in a rural area outside of Gaffney, South Carolina. From 
1973 until sometime in 1976, the site was used as a disposal area: for industrial wastes. Based on 
site monitoring data, the disposed materials of concern were primarily chlorinated solvents. 

Figure I shows the core ofthe Medley Fam1 Site, highlighting wells that are considered in this 
report. The wells that are evaluated in this report are either completed in the bedrock or in the 
lower part of the bedrock-saprolite transition zone or zone of partially weathered rock. 
Shallower monitoring wells ("SW" wells) either had limited sampling results relative .to deeper 
samples and/or yielded samples that were either uncontaminated or marginally contaminated by 
the Site, relative to the deeper groundwater. 

In late 2004, the groundwater extraction and treatment remedial action at the Medley Farm Site 
was suspended and enhanced reductive dechlorination was attempted to determine if a change in 
the remedial strategy was warranted. Since that time, there have been several injections of an 
organic carbon source into the groundwater in an attempt to produce conditions more favorable 
for reductive dechlorination. This report was prepared to evaluate the progress of the reductive 
dechlorination efforts at the Medley Farm Site and to recommend further steps to advance the 
groundwater remedial action to reach the performance objectives for groundwater cleanup. 

Contaminants of Concern 

By the time of the ¢ompletion ofthe second Five-Year Review in July 2004, the groundwater 
contaminants of concern at the Medley Farm Site were essentially chlorinated solvents. 
Specifically, chlorinated solvents that exceeded their respective drinking-water maximum 
contaminant levels (MCLs) or non-zero maximum contaminant level goals (MCLGsrduring the 
last five years include (for all monitoring data, including some wells not shown on Figure 1) 
chloroform (exceeded in 10 of 439 results reported); 1 ,2-dichloroethane (exceeded in 23 of 439 

· results reported); 1, 1-dichloroethene (exceeded in 45 of 439 results reported); cis 1,2-
dichloroethene (exceeded in 14 of 442 results reported); methylene chloride (exceeded in 1 of 
439 results reported); tetrachloroethene (exceeded in 170 of 442 results reported); 1, I ~2-
trichloroethane (exceeded in 41 of 439 results reported); trichloroethene (exceeded in 206 of 442 
results reported); a,nd vinyl chloride (exceeded in 40 of 249 results reported). 

' 
Several ofthese compounds are known or potential degradation products of more highly 
chlorinated solvents. Tetrachloroethene can degrade to trichloro~thene, which in tum can 
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degrade to cis 1 ,2-dichloroethene, trans 1 ,2-dich loroethene, and I, 1-dichloroethene; these 
contaminants can in tum degrade to vinyl chloride (Wiedemeier et al, 1998; Figure 2.2). I, I ,2-
trichloroethane can degrade to form vinyl chloride and I ,2-dichloroethane (Chen et al, 1996; 
Figure 7). However, at least some of these potential degradation products may have also been 
present in materials dumped at the Site. 

As can be seen from the "detect" statistics presented above, the groundwater contamination 
present at the Site is primarily chlorinated ethene solvent contamination. For the most recently 
available di:tta from January/February 2009, contaminants exceeding their performance standards 
were basically tetrachloroethene (PCE), trichloroethene (TCE) and their degradation products, 
principally cis I ,2-dichloroethene (cis I ,2-DCE) and vinyl chloride. For this reason, this report 
focuses on these contaminants in an evaluation of the progress of the groundwater remedial 
action. 

Data Used in this Analysis 

Including some data obtained before the Five-Year Review, monitoring results from 20 different 
monitoring events or monitoring periods were considered in this review. As shown in Table I 
below, the number of groundwater samples collected during each of these monitoring periods has 
varied from I 0 to 49. A larger number of wells have been monitored since immediately before 
and during: the period of lactate injection that commenced in the fall of 2004. 

Remedial Action Background 

Groundwater remedial action at the Medley Farm Superfund Site began in 1995 with the 
operation of a pump and treat system of II recovery wells located at varying distances 
downgradient of the identified waste disposal areas. After several years of operation, the 
recovery of contaminated groundwater was enhanced with the operation of three dual-phase 
wells designed to recover both contaminated groundwater and soil vapor. 

At the time of the last Five Year Review (July, 2004), the pump ~nd treat system was in 
operation. Reportedly, the system had removed over I 00 million gallons of groundwater 
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containing 243 pounds of volatile organic compounds (South Carolina Depart~ent o~Health and 
Environmental Control (DHEC), 2004). The soil vapor extraction component of the remedy had 
reportedly removed over 2,234 pounds of volatile organic compounds, mostly' from a ;part of the 
Site known as Area 3. Figure 2 below shows the locations of the recovery wells, dua\-phase 
recovery wells, and contaminant source areas, with Area 3 highlighted. ! 

I 

Attachment D to the Second Five-Year Review summarizes how the recovery;ofvola~ile organic 
compounds changed over the period from 1995 through 2002. Predictably, the rate of 
contaminant mass removal decreased dramatically as the recovery well systeni operated through 
successive years. Of some interest is the fact that recovery of contaminants from the B series of 
wells decreased far more dramatically than the recovery of contaminants from: the A series of 
wells. The B series of wells are located in close proximity to the contaminantsource areas, 
whereas the A series wells are located in areas more distant from the source areas. The more 
dramatic change in concentration over time for the B series wells may be a res'ult of the soil 
vapor extraction system arresting further contaminant transfer to the groundw~ter, along with the 
limited distance of flow paths between the up gradient extent of contamination 1 and the B series 
wells, resulting in a shorter time, relative to the A wells, of the occurrence of the initial phase of 
contaminant removal via extraction wells. See O'Steen, 1998, for more discussion of the initial 
phase of contaminant removal via a pump and treat system. 

In late 2004, injection of a carbon source (sodium lactate solution) designed to enhance reductive 
dechlorination of chlorinated organic compounds began at the Medley Farm site. This remedial 
strategy was attempted in order to enhance removal of contaminants from the groundwater. 
EPA, DHEC, and the PRPs agreed that the pump and treat groundwater remedial action appeared 
to be at or approaching a point at which further, reductions of contaminant concentrations or 
contaminant mass would be inefficient. From late 2004 until the present, there have been five 
lactate injection events of varying intensities. 

Conceptually, the cessation of groundwater removal via pumping and the periodic introduction 
of solutions into the recovery wells raised the water levels at the recovery wells and changed the 
patterns of groundwater flow across most or all of the area of groundwater contamination. The 
injection of the treatment solution also modified the aqueous geochemistry ofthe sub$urface to a 
condition more favorable for reductive dechlorination of the primary contaminants of: concern at 
the Site. The progress of the groundwater remedial action during the lactate i~jectionperiod is 
the focus ofthis report. 

Data Evaluation Procedures 

Data evaluation was done using several different procedures that are described below. Two 
approaches were primarily used for data presentation. One approach was plotting data in a 
graphical format. Various types of plots were made using Microsoft Excel. I~ the second 
approach, spatial and temporal contaminant concentration relationships were plotted using the 
Surfer@ contouring and mapping program. Some figures were produced that cbmbined both data 
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presentation techniques; for example, by showing small-scale x-y graphs for different sample 
locations superimposed on a site base map. Some of the data were also subjected to exploratory 
statistical analys'is, in order to be able to more fully understand and represent temporal 
concentration ch'anges. For this exploratory statistical analysis the Minitab ®statistical package 
was used. ~ 

'[otal Chlorinat~d Ethene Trends 

Plots oftotal chlorinated ethenes (sum ofPCE, TCE, cis 1,2-DCE and vinyl chloride) were 
developed to provide an overview of groundwater contamination over time. Plots were 
constructed for various time periods, both before and after the initiation of lactate injections. The 
expected change' in total chlorinated ethenes is one of decreasing total concentrations over time, 
with possibly a more pronounced rate of decrease observed after initiation of the injection of 

• I ' 
lactate solutiOns. 

I 
I 

Parent-Daughter Molar Ratio Analysis 

The molar .concentrations of chlorinated ethene pan~~nt compounds (PCE and TCE) relative to the 
molar concentrations of daughter compounds (cis 1,2-DCE and vinyl chloride) were determined 
for key monitoring wells from the period preceding the first lactate injection until the most 
recently available data from January-February 2009. Parent-daughter molar ratios were 
evaluated. Molar concentrations are preferred to concentrations in standard reported units (e.g. 
mg/L) because the stoichiometric calculations require that molar values, not standardized 
concentrations, be used to determine how parent ethene compounds are converted to daughter 
products. For example, consider the reductive dechlorination of trichloroethene reacting with 
toluene. T~e balanced equation is 

I 

where 18 moles ~ftrichloroethene produce 18 moles of I ,2-dichloroethene in the reaction. The 
molecular weight of trichloroethene is 131.4 ( 131.4 g/mol) whereas the molecular weight of 1,2-
dichloroethene i~ 96.94 (96.94 g/mol). Thus, ifthe reaction was expressed in terms of 
micromoles (Jl~ol), and then the micromoles (expressed in terms of Jlmol/L) were converted to 
Jlg!L, approxim~tely 2,365 Jlg/L oftrichloroethene yields 1745 Jlg/L of cis 1,2-DCE in the 
balanced reaction. 

I 

In order to :bette~ show how parent to daughter ratios have changed over time, ratios were 
converted to log! values. This conversion allowed for same-scale spatial plots of ratios over the 
entire monitoring period when the raw molar ratio values ranged over more than four orders of 
magnitude. Parent to daughter temporal trends were also plotted on x-y graphs, which were then 
superimposed on a site base map figure to show how ratios have changed at key monitoring 
wells. 
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Concentration Rebound Plots 

These plots show the concentrations of each of the four chlorinated ethenes over time; plotted 
along with lactate injection volumes over time. Results were plotted for each of the injection 
points. These plots were created to show how concentrations in the immediate vicinity of each 
injection point have responded to attempts to change the subsurface geochemistry to enhance 
reductive dechlorination. • ·. 

1 

' 
Dissolved Ox_ygen Plots and Graph and pH Evaluation 

Field measurements of dissolved oxygen made during the period of lactate injection were 
evaluated. The EPA guidance pocument Technical Protocolfor Evaluating Natural Attenuation 
of Chlorinated Solvents in Groimd Water (EPA, 1998), establishes three ranges of dissolved 
oxygen concentrations associated with three different levels of geochemical favorability for 
reductive dechlorination of chlbrinated ethenes. According to Table 2.3 in that document, if the 
dissolved oxygen concentratio~ in the most contaminated zone is less than 0.5 mg/L, anaerobic 
biodegradation is tolerated. Dissolved oxygen suppresses the reductive pathway at higher 
concentrations. Section 2.3.2) of the Techni_cal Protocol states "Anaerobic bacteria generally 
cannot function at dissolved oxygen concentrations greater than about 0.5 mg/L." Table 2.3 
indicates that at a dissolved oxygen concentration of greater than 5 mg/L in the most 
contaminated zone, anaerobic biodegradation does not occur. Dissolved oxygen was therefore 
evaluated as an indicator of changing geochemical conditions more favorable for reductive 
dechlorination. Additionally, tpe groundwater pH is a factor in the environmental suitability for 
dechlorinating bacteria. Therefore, the pH over time was also considered in this analysis. 

Data Evaluation Results 
I 
I 

.Total Chlorinated Ethene Trends 
I 

! 
Figure 3 shows total chlorinated ethene concentrations for three pre-injection and three post-
injection monitoring events. D~ta points used to produce the contour maps are shown for each 
sample period. Note that the w:ells that were sampled were not identical for each sampling event. 
The difference in sample locations has some influence on the contouring of concentrations 

. because of the kriging geostatiStical analysis used. However, Figure 3 does reasonably show the 
generalized trends in total chlorinated ethenes. · 

! 
I / 

The first sampling event from November 2000 shows the highesttotal chlorinated ethene 
concentrations were much higher for that monitoring period, relative to all subsequent 
monitoring periods. The Feb~ary 2006 data shows the lowest concentrations, with no data point 
reaching the 0.2 mg/L total concentration used as the minimum plotted value on the maps. 
Results from the last monitoring event in January 2009 show that at DP-2-1, the concentrations 
have in~reased substantially, re,lative to the previous sampling event in September 2007. The 
September 2007 and January 2009 results suggest there has been only a minimal improvement in 

I 

- 5 -



the total chlorinated ethene concentrations, relative to the December 200 I and September 2004 
periods prior to the first lactate injection. 

While the Figure 3 plots generalize overall chlorinated ethene trends through a spatial 
representation, they do not readily show the chlorinated ethene trends from a statistical 
population sense. For this reason, a boxplot analysis was done to provide more insight into the 
trends in chlorinated ethene concentrations over time. 

The boxplot is a convenient visual way to represent sample population statistics. Figure 4 is a 
series of boxplots showing the statistical distribution of total chlorinated ethene results from the 
six monitoring periods shown on Figure 3, as well as illustrating the fundamentals of a boxplot. 
Figure 4 does not show any Minitab-identified statistical outliers, in order to improve the 
graphical representation of the median, mean, the confidence interval on the median, and the 75th 
percentile values. These are the more critical statistical measures for comparative analysis qf the 
six data sets and omission of potential outliers in the figure has no bearing on the statistical -
measures that are shown. Figure 4 also shows the periods of lactate injection, and the relative 
volumetric magnitude of each injection. 

Figure 4 shows that following the initial three injections, the total chlorinated ethene 
concentration measured in the wells shown on Figure 3 for the February 2006 monitoring event 
was much lower than for earlier monitoring periods in terms of the mean, median, and 75th 
percentile value (75% of obser\rations are less than that value). This comparison suggests that 
the repeated lactate injections over a period of slightly more than one year had a pronounced 
effect on the dissolved chlorinated ethene concentrations in the groundwater. 

The September 2007 boxplot shows that some sample population statistics were closer to those 
for December 200 I and September 2004 than to the February 2006 statistics. However, the 
mean, median and 75th percentile values were all lower for September 2007 compared to any 
period prior to the first lactate injection. The increase in total chlorinated ethenes between 
February 2006 and September 2007 probably reflects the minimal additional lactate application 
during that period, but more importantly, indicates that some contaminant mass that was 
unaffected by the lactate injections had managed to migrate into the zones of active groundwater 
flow that are intersected by the monitoring wells and former extraction wells. The source of this 
contaminant mass could be contaminated groundwater recharge, inflow of contaminated 
groundwater from upgradient areas, or back-diffusion of contaminated groundwater from aquifer 
matrix or low pem1eability zones that were not reached by the lactate solution. 

The January 2009 results suggest that the most recent lactate injection from August 2008 had a 
limited effect on the groundwater contamination, if evaluated in terms of total chlorinated ethene 
concentrations. There are a number of possible reasons for this, including a lag time between 
lactate injection and the concentration response, or the establishment of a generally "stable" 
geochemical environment by September 2007, whereby the maximum potential for geochemical 
optimization had already been reached. Most importantly, comparison of the total chlorinated 
ethene concentrations from different time periods does not consider potentially significant 
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changes in the proportions of the different chlorinated ethenes present. Note also that because 
some of the monitoring points differ between various sample events, there is some inherent :error 
or bias to this comparative analysis. Overall, however, Figures 3 and 4 present a valid overView 
of the beneficial changes in groundwater quality that have occurred in response to lactate 
injection. 

Parent-Daughter Molar Ratio Analysis 

Parent-daughter molar ratios indicate how more chlorinated compounds (PCE and TCE) are 
changing to less chlorinated compounds (cis I ,2-DCE and vinyl chloride) in response to lactate 
injections. Although many figures showing the spatial distribution of parent-daughter ratios 
were generated, six plots (three from pre-injection sampling events and three from sampling 
during the injection period) were used to illustrate how the molar ratios have changed· over time. 

Figure 5 shows the six molar ratio plots. All results are shown on a log scale, which allows for 
presentation of ratios that span multiple orders of magnitude. This approach was used so that a 
visual comparative analysis for the pre-injection and injection period results could be done on the 
same page. 

The November 2000, December 200 I, and September 2004 results show that molar ratios are all 
greater than I, indicating that PCE and TCE concentrations exceeded cis I ,2-DCE and vinyl 
chloride concentrations. Vinyl chloride data were not reported for either November 2000 or 
December 200 I, which may positively bias the results. However, for the September 2004 data, 
all cis I ,2-DCE concentrations equaled or exceeded the vinyl chloride concentrations; and for 27 
of28 September 2004 results, vinyl chloride was not detected. Therefore, it is reasonable to ' 
conclude that the November 2000 and December 200 I representations are valid. 

In contrast, data from February 2006, September 2007 and January 2009 show multiple areas 
where the log molar ratio is a negative value, indicating that cis 1,2-DCE+vinyl chloride exceeds 
PCE+TCE. Note that these negative log ratios show considerable spatial and temporal 
variability over much of the area of deep saprolite and bedrock groundwater contamination. The 
discrepancy is particularly noteworthy for the September 2007 results, where a low ratio of 
approximately 0.007 at DP-3-2 is observed roughly I 00 feet distant from a ratio of 5.89 at BW-2. 
Such differences suggest the presence of spatially and/or temporally localized geochemical 
environments supporting or inhibiting reductive dechlorination processes. At some areas, there 
have been dramatic changes in the molar concentration ratios over time during the period of 
lactate injections. The changes are indicated on a broad scale by Figure 5. 

A figure (not included) was prepared from the Figure 5 injection period data to evaluate ifthe 
total chlorinated solvent concentration was likely to be correlated with molar ratios. No 
relationship between the total chlorinated ethene concentration and log molar ratio was indicated 
for any of the three periods. 

- 7-



A second analysis of the lactate injection period data compared the molar concentration ratios to 
, the proximity of a monitoring well to the approximate center of the contaminant source area 

(considered to be the north-central part of source area 3 as it is shown on Figure 2). No obvious 
relationship was seen between these variables. These results imply that other factors such as 
spatially variable hydraulic properties, geochemical factors such as dissolved oxygen 
concentration, and the presence of secondary source areas (e.g. back-diffusion from the· aquifer 
matrix) have a more prominent role in the spatial variability in molar concentration ratios. 

Figure 6 shows the log molar concentration ratios plotted for each of the injection-period sample 
events shown on Figure 5 and includes the log molar concentration ratios for an additional 
sample event from February 2005, shortly after lactate injection began. Figure 6 is a more 
explanatory means of presenting the temporal changes in log concentration ratios during the 
lactate injection period. 

For the February 2005 sample event, the log concentration ratios are mostly negative values 
(more cis 1,2-DCE+vinyl chloride than PCE+TCE), as indicated by the mean and median log 
ratios. There are several points where the log ratios are about an order of magnitude or greater. 

During the, February 2006 event~ which followed the third lactate injection by about two months, 
there were ·still several monitoring locations where the ratio of PCE+ TCE to ci~ 1 ,2-DCE+vinyl 
chloride was about an order of magnitude or greater. This pattern suggests that the repeated 
lactate injections were not sufficient to overcome conditions inhibiting reductive dechlorination. 
For these wells, reductions in total chlorinated ethenes compared to pre-injection periods, 
combined with little change in molar concentration ratios between pre-injection periods and 
February 2006, may indicate contaminant concentration reduction mostly through dilution of 
groundwater by the introduced lactate solutions. A reduction in total chlorinated ethenes 
occurring with some relatively modest reduction in the molar concentration ratio would likely be 
observed for a pre-treatment condition where there was little production of daughter products 
because ofmore oxic conditions or some other factor that inhibited but did not fully suppress 
reductive dechlorination. Such an area would probably be more resistant to a change in the 
molar concentration ratio than another area where the pre-treatment molar concentration ratios 
were closer to a value of 1. Regardless of the persistent positive molar concentration ratios in a 
few locations, for February 2006, the mean and median ratios ofPCE + TCE to cis 1,2-DCE + 
vinyl chloride were both negative values, and had decreased relative to the mean and median 
values for February 2005, indicating a general condition where groundwater geochemistry was 
becoming more conducive to reductive dechlorination. 

Figure 6 re'sults from September 2007 and January 2009 show a slightly higher average ratio of 
PCE+TCE.to cis 1,2-DCE and vinyl chloride relative to the February 2006 values. However, the 
range in ratios appears to be smaller for each successive sampling event. Such a condition is 
consistent with a spreading of the lactate solution, or spreading of the altered geochemical 
conditions resulting from the lactate injection. The presence of several areas of positive molar 
concentration ratios after repeated lactate injections probably reflects the inability of the 
geochemic~l modifications via lactate injection to overcome preexisting geochemical conditions 
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that were unfavorable for reductive dechlorination, combined with the inability of the lactate 
applications to overcome any addition of relatively untreated contamination from residual 
sources such as recharge or back-diffusion out of the aquifer matrix. 

Figures 7, 8, and 9 were prepared to evaluate the relationship between the location ofmonitoring 
points, injection points, and the ratio of PCE+ TCE to cis I ,2-DCE+vinyl chloride. I twas 
hypothesized that the injection points would generally show lower ratios of PCE+ TCE to cis 1,2-
DCE and vinyl chloride, at least initially, as the lactate solution would be present in the highest 
concentration at the injection points. Figure 7 appears to show such a condition, where log ratios 
for all of the injection wells monitored in February 2006 were negative values, while 6 of 16 
monitoring wells had positive log ratios. Figure 8 shows that for September 2007, there are still 
more monitoring wells than injection wells with positive log ratios; however, th~re does not 
appear to be a relationship between log ratio and well status. The September 2097 data were 
coJiected after a one-year period since the previous (and relatively small-scale) lactate injection. 
The January 2009 log ratios are shown on Figure 9. Figure 9 again indicates that the injection 
wells generaJiy have a lower ratio ofPCE+TCE to cis 1,2-DCE+vinyl chloride. This condition 
implies that although there is some overlap between injection well and monitoring weJI ratios, 
the ratio of PCE+TCE to cis 1 ,2-DCE+vinyl chloride is predictably generally lower at injection 
points compared to monitoring wells. 

Figure 10 shows pre-injection period and lactate injection period molar ratio trends for various 
monitoring and injection wells at different distances relative to the contaminant source areas. 
Figure 10 shows that PCE+ TCE to cis 1 ,2-DCE+vinyl chloride concentration ratios were very 
high and quite temporally and spatially variable in the period before lactate injection began. The 
results from the lactate injection period show much less spatial and temporal variability. These 
trends support the conclusion that lactate injection has resulted in a more widespread area where 
geochemical conditions are conducive to reductive dechlorination. Also, the large near-source 
well decreases in ratios from the treatment period, relative to the pretreatment period, are an 
indication of the efficiency of the lactate treatment, although the data also indicate the PCE + TCE 
to cis 1,2-DCE+vinyl chloride molar ratios had already decreased substantially before lactate 
injection began. 

Concentration Rebound Analysis 

An important question concerning the treatment of groundwater to enhance reductive· 
dechlorination is whether or not such treatment creates long-lasting improvements in the 
geochemical environment and chlorinated solvent concentrations. Evaluation of the total 
chlorinated ethene trends indicated there are residual contaminant sources that have caused 
rebound of contaminant concentrations at some wells during the lactate injection period. To 
more thoroughly evaluate the long-term effectiveness of reductive dechlorination, concentration 
rebound plots were created. These concentration rebound plots show the dates and volumes of 
lactate solution injected at each well and the concentrations ofPCE, TCE, cis 1,2-DCE, and 
vinyl chloride over time at each injection well. These data represent~t!ons provide some of the 
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most informative measures of the efficacy of the reductive dechlorination program, and 
therefore, the plots are evaluated in detail. 

Ideally, the introduction of lactate solution should cause the concentrations of the more 
chlorinated solvents to decrease, should produce transient increases in the concentrations of less 
chlorinated solvents, and should not be followed by increases in concentrations of the ~ore 
chlorinated solvents. Deviations to this conceptual process may indicate movement of additional 
parent compound contaminant mass out of untreated areas (shallower ground water; low 
pem1eability zones; aquifer matrix; upgradient areas) or movement of contaminants or lactate out 
ofupgradi~nt treatment areas. 

Figure II was produced to show concentration rebound plots at injection wells in closer 
proximity to the contaminant source areas. Figure 12 shows concentration rebound plots at 
injection wells more distant from the source areas. A discussion of the rebound plots for each 
injection well follows. 

Injection Wells near Source Areas (reference Figure 11) 

.\ 

DP-3-1 DP-3-1 shows large drops in the concentrations ofboth PCE and TCE after the initial 
injection, with a sharp increase in the cis 1 ,2-DCE concentration. The second sample 
after the initial lactate injection showed increases in both PCE and TCE relative to 
results from the first post-injection monitoring event, although pre-injection 
concentrations were not reached. The cis 1 ,2-DCE concentration continued to 
increase, and vinyl chloride also increased. The second monitoring event after the 
,initial lactate injection probably indicates that untreated PCE and TCE mass was 
being reintroduced into the active groundwater flow system more rapidly than either 
.advective transport or continued reductive dechlorination could completely remove it, 

. although reductive dechlorination continued to result in increasing concentrations of 
cis 1,2-DCE and vinyl chloride. 

Later sample results showed decreases in all four compounds, with PCE and TCE 
becoming inconsequential after three additional, large-volum,e lactate injections. 
After the second lactate injection in June 2005, the concentrations of cis I ,2-DCE and 
vinyl chloride became comparable, and have remained so throughout all subsequent 
monitoring events. The 2009 sample from DP-3-1 showed that all four chlorinated 
solvents had decreased to very low concentrations. In that sample, vinyl chloride was 
·present at the highest concentration, and slightly exceeded its primary drinking water 
standard (0.0029 mg/L versus a 0.002 mg/L standard). No rebound in either PCE or 
TCE was noted between the fourth injection in August 2006 and the subsequent 
groundwater sample collected more than one year later. The repeated lactate 
injections at this well have apparently very effectively increased reductive 
dechlorination and caused large decreases in contaminant concentrations. 
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B-4 At well B-4, the first lactate injection initially caused a large increase in the cis 1,2-
DCE concentration and concomitant decreases in the concentrations of both PCE and 
TCE. By the time of the second sampling following lactate injection, vinyl chloride 
had become the contaminant with the highest concentration, and total ethehe 
concentrations were much lower than in previous samples. 

The last B-4 injection occurred in December 2005. A subsequent sampling event in 
early 2006 showed some increase in the concentration of cis 1 ,2-DCE; however, total 
contaminant concentrations at that time were inconsequential. 

The next sampling event in September 2007 showed a dramatic increase in the vinyl 
chloride concentration, and some increase in both cis 1.2-DCE and TCE, relative to 
the previous sample event. The vinyl chloride increase is interpreted as reflective of 
movement of chlorinated solvents downgradient of DP-3-1, with ongoing reductive. 
dechlorination of cis I ,2-DCE between the two wells producing a higher v'inyl 
chloride to cis 1 ,2-DCE ratio at B·A, away from the DP-3-1 injection point. The 
increase in the TCE concentration from 2006 to 2007 was small; it may reflect a 
slight rebound condition, with some TCE mass entering the active groundwater flow 
system in the vicinity of B-4 and not being completely converted to less chlorinated 
compounds by the time it reached the well location. 

The last sample from early 2009 showed virtually no contamination. The 2009 
sample suggests that groundwater contamination in this area has been effectively 
treated by the lactate injections. 

B-3 At well B-3, September 2004 pre-injection contamination was primarily TCE, with a 
lower concentration of PCE and inconsequential cis 1 ,2-DCE. Three lactate 
injections occurred before the next groundwater sample from early 2006., In that 
sample, PCE and TCE were nondetect, and cis 1,2-DCE and vinyl chloride were 
present in inconsequential concentrations. 

The following sample from late 2006 showed large increases in concentrations of 
TCE, cis 1,2-DCE, and vinyl chloride; although the daughter products cis 1 ,2-DCE 
and vinyl chloride equaled or exceeded the TCE concentration, the rising TCE 
concentration indicated introduction of TCE contaminant mass, probably from some 
area of untreated or partially treated groundwater up gradient of the well. The 
subsequent B-3 sample from September 2007 showed continued notable increases in 
the cis 1 ,2-DCE and vinyl chloride concentrations, but a decrease in the TCE 
concentration, relative tothe November 2006 sample. 

Although there are several possible causes for the 2006 to September 2007 
concentration trends observed at well B-3, a likely scenario is that (a) the November 
2006 increase in parent compounds represented a largely untreated or partially treated 
volume of groundwater pushed out ahead of the bulk of the groundwater being driven 
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downgradient ofwell DP-3-1 due to the large-volume injections at that well, and (b) 
by September 2007, that TCE and PCE contamination was beginning to be displaced 
or dechlorinated, while the cis 1 ,2-DCE and vinyl chloride concentrations at B-3 were 
still increasing in response to either the arrival of more thoroughly treated 
groundwater from the vicinity of DP-3-I or from reductive dechlorination caused by 
lactate solution introduced at B-3, which by September 2007 had more effectively 
altered the groundwater chemistry downgradient of DP-3-1. 

The last B-3 sample from January 2009 showed that vinyl chloride concentrations had 
surpassed cis 1,2-DCE as the principal chlorinated ethene and that TCE and PCE 
were effectively removed from this area. Although long-term trends cannot be 
completely assessed based on the January 2009 data, it appears that lactate injection 
efforts, either at B-3 or upgradient of the well, have produced an environment 
favorable to reductive dechlorination, which has resulted in removal of the parent 
compounds. 

B-2 At well B-2, September 2004 pre-injection contamination was primarily TCE with 
subordinate PCE. By early 2006 the primary chlorinated ethene contaminants at B-2 
were cis I ,2-DCE and vinyl chloride, with the transition apparently caused by 
enhanced reductive dechlorination as a result of three injections of lactate from late 
2004 until December 2005. However, the next B-2 sample from November 2006 
showed a large increase in the TCE concentration, along with some increase in the 
PCE and cis I ,2-DCE concentration, with a decrease in the vinyl chloride. The 
subsequent B-2 sample from September 2007 showed an even higher concentration of 
TCE, some increase in both the PCE and cis I ,2-DCE concentrations, and a lower 
vinyl chloride concentration. 

The trends in concentrations at B-2 from the second injection period sample in late 
2006 through the September 2007 sample are interpreted to be indicative of a process 
:similar to that described for the same monitoring period at B-3, although the B-2 
'trends are more pronounced and show both a lower and more delayed response of 
daughter product concentrations to upgradient injections. One possibility is that an 
area of particularly contaminated groundwater between well B-2 and upgradient well 
DP-3-I and/or well DP-3-2 was, at the time of the initiation of lactate injection, 
:present in a stagnation zone. A stagnation zone is caused by competitive stresses on 
an aquifer that create a very low hydraulic gradient, such as is observed in an area 
'between nearby pumping wells. When pumping stopped and lactate injection began, 
:any such stagnation zone contamination would have been mobilized, and it probably 
reached the vicinity ofB-2 before most of the treated groundwater from upgradient 
injection points arrived, but after most of the lactate solution injected at B-2 had 
already been used up or moved downgradient. 

In response to the large TCE increases at B-2, a large-volume lactate injection 
occurred there in August 2008. The B-2 sample from early 2009 showed a 
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precipitous drop in TCE, a decrease in PCE, a notable rise in vinyl chloride, and 
modest increase in cis I ,2-DCE at B-2, relative to the last pre-injection sample from 
September 2007. The concentration changes at B-2 suggest that the introduction of 
more lactate effectively caused dechlorination of the TCE and PCE present in the 
September 2007 sample. However, it is unknown the degree to which the September 
2007 contamination at B-2 was removed by displacement of water from upgradient, 
reductive dechlorination caused by earlier, large-volume lactate injections at wells 
DP-3-1 and DP-3-2, or by the B-2 large volume lactate injection in August 2008. 
More data are needed from this well to understand if the early 2009 chlorinated 
ethene concentrations are representative oflong-term conditions or if further changes 
in concentrations will occur. 

B-1 After the first lactate injection at well B-1, the concentrations of PCE and I'CE 
sharply decreased and the concentrations of vinyl chloride and especially cis 1,2-DCE 
increased. This dramatic change in relative concentrations of chlorinated ethenes 
occurred by December 2004, indicating a fast response of the groundwater · 
geochemistry to the lactate injection. . 

Following the initial post-injection sample from December 2004, a sample obtained 
in February 2005 showed nondetect concentrations ofPCE and TCE, a slightly lower 
concentration of cis 1 ,2-DCE, and a higher concentration of vinyl chloride, compared 
to the December 2004 sample. These results indicate conditions that favored further 
reductive dechlorination beyond cis I ,2-DCE at this location. Reductive 
dechlorination is sometimes observed to stall at cis 1 ,2-DCE, resulting in buildup of 
this daughter product without further dechlorination. One causative factor is the 
development of methanogenic conditions under conditions of high lactate 
concentrations, whereby methanogenic bacteria easily compete with Dehalococcoides 
bacteria (which will completely degrade chlorinated ethenes) for hydrogen, arresting 
reductive dechlorination of cis I ,2-DCE (Kean et al, 2001 ). Significant vinyl chloride 
production has been observed at many injection wells at Medley Farm, which 
indicates that complete reductive dechlorination to non toxic end products 'is at least 
possible. 
Two subsequent B-1 samples from September 2005 and February 2006 showed 

. inconsequential contamination by, chlorinated ethenes; however, a sample collected in 
September 2007 showed increases in PCE, TCE, and cis 1 ,2-DCE, with TCE present 
at the highest concentration. These increases probably are related to the same cause 
for the more dramatic concentration increases observed at well B-2 and well B-3 
beginning in late 2006. Another B-1 lactate injection occurred in August 2008, and 
the subsequent sample from early 2009 indicated that both cis 1 ,2-DCE and v\nyl 
chloride increased over their concentrations from September 2007, while PCE and 
TCE decreased to concentrations below detection and less than their perfom1ance 
standard, respectively. 
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DP-3-2 At DP-3-2, pre-injection concentrations of PCE and TCE were well above their 
respective performance standards. The PCE and TCE decreased to concentrations 
below their perforn1ance standards at the time of the first injection period sample 
collected in February 2006. The decrease followed three large-scale injections. 
Surprisingly, no production of either cis 1 ,2-DCE or vinyl chloride was observed. 
There are several possible reasons for this condition, including complete reductive 
dechlorination or biodegradation to non-chlorinated end products or complete 
flushing of contamination out of the vicinity of DP-3-2 following the repeated large
volume lactate injections. 

A subsequent sample from September 2007 showed a very high concentration of both 
cis 1 ,2-DCE and vinyl chloride, which would be expected given the reductive ( 
dechlorination patterns observed elsewhere and the pre-injection total chlorinated 
ethene concentrations reported from DP-3-2 (see Figure 3; the western ''bulls eye" of 
contamination from November 2000 is centered on DP-3-2). An additional 8672-
gallon lactate injection at DP-3-2 occurred in August 2008. The subsequent sample 
showed declining concentrations ofboth cis 1,2-DCE and vinyl chloride relative to 
the September 2007 results. This decrease may have been as much a result of the 
dilutional effects of adding more lactate solution to this well than to any in-situ 
biodegradation. The have been no indications of significant PCE or TCE 
concentration rebound at DP-3-2. 

DP-2-1 DP-2-1 was monitored infrequently prior to the initial lactate injection at other points 
in late 2004. The first DP-2-1 lactate injection was in August 2006, following a July 
2006 sampling event in which 0.16 mg/L ofTCE and 0.066 mg/L ofPCE were 
detected. A follow-up sample from November 2006 showed decreased 
concentrations of both TCE and PCE (although both still exceeded performance 
standards) with limited or no production of daughter products in response to the 
lactate application. A September 2007 DP-2-1 sample showed that PCE and TCE had 
increased over the November 2006 concentrations, indicating that the initial lactate 
treatment had probably been inadequate. 
A second, large-volume lactate application occurred at DP-2-1 in August 2008. The 
DP-2-1 sample from early 2009 showed some modest increases in cis 1 ,2-DCE and 
vinyl chloride concentrations, relative to the September 2007 results, indicating a 
probable response of contamination to the 2008 lactate injection. However, the PCE 
and _TCE concentrations had also increased, and more substantially, to levels 
exceeding or greatly exceeding concentrations seen in July 2006, before the first DP-
2-1 lactate injection occurred. The cause for the PCE and TCE concentration 
increases is unknown, but may be related to water-level increases in the post-pumping 
environment, and some incompletely remediated contaminant source in the source 
areas near or upgradient of DP-2-1. 

The 2009 DP-2-1 sample may have been collected too soon after the August 2008 
lactate treatment to have observed the full response of the groundwater chemistry to 
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additional lactate application. However, there is probably a need for further lactate 
injection in this area, considering the dramatic increase in the PCE and TCE 
concentrations between September 2007 and early 2009. 

Injection Wells More Distant from Source Areas 

A-4 Pre-injection concentrations of PCE and TCE were less than their respective 
perfonnance standards. Regardless of this condition, lactate injection occurred at A-4 
in November 2004, June 2005, December 2005, and August 2008. The first lactate 
injection produced below detectable concentrations of PCE and TCE and a 
corresponding increase in the concentration of cis I ,2-DCE by February 2005. The 
cis 1-,2-DCE concentration had sharply increased following the third lactate injection. 
However, between February 2006 and September 2007, the concentration of cis I ,2-
DCE dropped, while the concentrations of PCE and TCE increased to values higher 
than those observed immediately before the first lactate injection and for TCE, a 
concentration slightly an its perfonnance standard. The fourth lactate injection in 
August 2008 apparently reversed the upward concentration trend for PCE and TCE, 
bringing the concentration ofTCE back to a value less than its drinking water 
standard and raising the concentration of cis 1 ,2-DCE and vinyl chloride. Additional 
lactate injection may be necessary ifPCE and TCE rebound to above their 
perfommnce standards, but it is possible that after the last lactate injection, PCE and 
TCE concentrations will remain below the MCLs and vinyl chloride will stabilize at a 
concentration less than its perfonnance standard. 

A-7 Pre-injection concentrations of PCE and TCE exceeded their perfonnance standards 
in samples from this well. The well was not sampled between late 2004 and February 
2006, after three lactate injections had occurred. The February 2006 sample 
contained TCE at a concentration of 0.0046 mg/L and no PCE. Subsequent samples 
from September 2007 and February 2009 showed continuing declines in the TCE 
concentration and in total chlorinated ethenes in general. Lactate treatment appears to 
have been effective in this general area. 

A-2 Pre-injection concentrations ofPCE and TECE exceeded their respective 
perfonnance standards. An A-2 sample was collected in December 2004, just after 
the initial November 2004 lactate application at the well. The December 2004 sample 
showed a sharp increase in the cis I ,2-DCE concentration, a modest increase in the 
vinyl chloride concentration, and sharp decreases to below perfonnance standards for 
PCE and TCE, demonstrating a rapid transition to a more reducing environment after 
the lactate application. Subsequent monitoring events initially showed concentration 
decreases of all chlorinated ethenes; however, a sample from November 2006, 
following a fourth lactate injection, showed increases to above perfom1ance standards 
for TCE. A September 2007 sample showed similar results as the November 2006 
sample. A fifth lactate injection occurred at A-2 in August 2008. The subsequent 
early 2009 sample contained mostly vinyl chloride, at a concentration above its 
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performance standard. It is unknown if concentrations ofTCE will remain below 
performance standards or rebound as occurred between February and November 
2006. 

A-3 Prior to the initial November 2004 lactate injection at A-3, concentrations ofPCE and 
TCE exceeded their respective performance standards. A-3 was next sampled in 
February 2006, after three lactate injections. At that time, TCE was still the 
predominant chlorinated ethene present, but its concentration was less than the 
performance standard, and almost an order of magnitude less than its concentration in 
September 2004. A-3 was resampled in November 2006, after a fourth lactate 
injection in August 2006. The November 2006 sample contained concentrations of 
PCE and TCE that approximated the pre-injection concentrations, and contained cis 
1 ,2-DCE at a concentration greater than anything previously observed. 

The cause for the increased November 2006 A-3 concentrations is unclear. One 
·possible scenario is that when lactate injections began, an area of relatively high 
.contaminant concentrations was trapped in a stagnation zone between wells A-2 and 
A-3 and eventually managed to migrate to the vicinity of A-3 after pumping stopped. 
However, post-pumping lactate injection rates at the two wells may not support such 
a scenario. A September 2007 sample from A-3 contained even higher 
concentrations ofPCE and TCE that exceeded the September 2004 pre-injection 
concentrations. A fifth lactate injection occurred in August 2008. The following 
February 2009 sample had a higher TCE concentration than the September 2007 
sample, although the PCE concentration had decreased somewhat relative to the 
September 2007 result. Reductive dechlorination initially appeared to be effective in 
this area, but later sample results indicate that reductive dechlorination has been 
ineffective here. This condition appears to be localized, since the nearest well, A-2, 
shows an entirely different time versus concentration picture for chlorinated ethenes, 
despite having initially higher PCE and TCE concentrations than at A-3 and lower 
volumes of lactate solution applied (Figure 12). 

A-5 Well A-5 had concentrations of both PCE and TCE above their performance 
standards before the initial November 2004 injection event. Contamination at A-5 
:showed substantial changes between the pre-injection September 2004 sample and the 
subsequent December 2004 sample. Both PCE and TCE concentrations decreased 
below their performance standards, and the cis 1 ,2-DCE concentration increased. 
Contaminant concentrations remained very low or were nondetect in samples from 
September 2005 and February 2006. However, despite an additional application of 
lactate at this well in August 2006, the concentration of both PCE and TCE climbed 
to above their pre-injection concentrations in a sample from September 2007. A final 
larger-volume lactate injection in August 2008 appears to have produced some 
positive response in the A-5 sample from early 2009, because vinyl chloride and cis 
I ,2-DCE concentrations increased from September 2007 to 2009, while PCE, and 
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TCE, although still both above their perfom1ance standards, decreased from 
September 2007 to February 2009. 

The pattern at well A-5 is somewhat similar to that seen at A-3, except that for A-5, a 
larger data set from the 2004-2006 period attests to removal of PCE and TCE through 
reductive dechlorination rather than potentially through dilution or plume 
displacement, and at A-3, the reductive dechlorination process seems to be ineffective 
considering the most recent data, whereas reductive dechlorination may still be an 
effective process at A-5. It is probable that at both wells, the increases in PCE and 
TCE observed in samples following multiple lactate injections are a result .of 
contamination in either stagnation zones between pumping wells or contari1ination in 
lower hydraulic conductivity zones not as effectively treated by lactate injection 
migrating into the vicinity of those wells. The stagnation zone scenario appears to be 
more likely the principal factor responsible for the increased concentrations of PCE 
and TCE at A-3 and A-5. Migration of previously slowly moving or immobilized 
contamination out of stagnation zones is an expected outcome of conditions where 
more or less continuous recovery well pumping is stopped. 

A-6 Pre-injection concentrations of PCE and TCE at well A-6 exceeded their perforn1ance 
standards. Both PCE and TCE showed dramatic concentration decreases from 
September 2004 to the next sample obtained in early 2006, after three lactate 
applications at the well. The cis I ,2-DCE concentration increased from September 
2004 to February 2006. Since that February 2006 sample, cis I ,2-DCE 
concentrations have continued to increase, and vinyl chloride concentrations have 
also notably increased, while both PCE and TCE concentrations have remained below 
performance standards. Lactate injection appears to have functioned very effectively 
at this location. 

Dissolved Oxygen Plots and Graph and pH Evaluation 

As noted above, the efficacy of reductive dechlorination is related to the concentration of 
dissolved oxygen in the groundwater. Lactate injection is intended to introduce biodegradable 
organic matter into the subsurface. The available dissolved oxygen should be utilized in 
oxidation of the organic matter, resulting in a more reducing environment that is conducive to 
reductive dechlorination, and enhanced growth of bacteria capable of degrading the chlorinated 
ethenes. The lactate application must first create the anaerobic environments capable of 
supporting dechlorinating bacteria, then lactate must be present in sufficient concentrations to 
sustain reductive dechlorination until there is sufficient depletion of the more chlorinated 
compounds, such as PCE and TCE. At the Medley Farm site, an oxygen scavenging compound 
was proposed to assist in the removal of dissolved oxygen from the aquifer (RMT, 2004). This 
oxygen scavenging would optimize the utilization of lactate or compounds derived from the 
lactate in microbially-mediated reactions with chlorinated solvents. 
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In order to evaluate the geochemical environmental favorability for reductive dechlorination, a 
series of maps was produced showing field-measured dissolved oxygen concentrations over time 
in bedrock or lower saprolite monitoring locations. Conceptually, the addition of lactate at the 
various introduction points should produce an increasingly favorable environment for reductive 
dechlorination. Figure 13 shows map views ofthe degree offavorability, based on dissolved 
oxygen concentrations. 

There is an order of magnitude range in the points identified on Figure I 3 as being locations of 
marginal reductive dechlorination, based on the dissolved oxygen concentration. Therefore, 
Figure 13 was used in conjunction with Figure II and Figure 12 in an attempt to understand 
temporal trends in the concentrations of chlorinated ethenes. Additionally, the groundwater pH 
influences the reductive dechlorination process. According to EPA's Technical Protocol for 
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water (EPA, 1998), a 
groundwater pH of less than 5 or greater than 9 is outside the optimal range for reductive 
dechlorination. Other studies have found that the optimal range for reductive dechlorination is a 
pH of between 6.8 and 7.8 (Robinson et al, 2009). Furthermore, reductive dechlorination 
produces hydrogen ions, depressing the pH and perhaps limiting the efficacy of reductive 
dechlorination by inhibiting the activity of dechlorinating microorganisms (Robinson et al, 
2009). Therefore, the pH of groundwater was also evaluated to determine if there was any 
potential for pH control on reductive dechlorination efficacy. 

Figure 13 shows the maps of the favorability of the groundwater environment for reductive 
dechlorination based upon field-measured dissolved oxygen and groundwater pH. These figures 
use the broader range of pH cited in the EPA guidance as indicators of a favorable environment 
for reductive dechlorination. As such, there are few samples where the pH falls outside the 
favorable range, and Figure 13 is largely a representation ofthe dissolved oxygen favorability at 
various locations and times. Broadly, Figure 13 shows some improvement in the favorability of 
the subsurface for reductive dechlorination for later periods, versus earlier periods. The first 
period shown from December 2004 is the monitoring event immediately following the initial 
lactate injection, and none of the sample points show a favorable environment for reductive 
dechlorination. This observation is not fully supported by the monitoring data, which show some 
notable declines in concentrations ofPCE and TCE and notable increases in cis 1,2-DCE for 
samples collected shortly after the initial lactate application, indicating accelerated or initiated 
reductive dechlorination in response to the lactate injection. Later dissolved oxygen results do 
indicate a trend toward conditions more conductive to reductive dechlorination. This is not only 
shown broadly by Figure 13, but is also shown on Figure 14, which more informatively plots the 
temporal changes in dissolved oxygen concentrations over time. Figure 14 shows that for the 
more recent sampling events, data points that plot within the marginal to unfavorable range are 
generally clustered at the lower end of the range (note the median dissolved oxygen), compared 
to earlier results where the average dissolved oxygen was greater. 

The dissolved oxygen and groundwater pH at individual wells may explain why reductive 
dechlorination is apparently very effective at some locations and is less effective at other 
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monitoring points. Figure 15 shows individual plots of the dissolved oxygen, pH, PCE, TCE, 
cis 1,2-DCE and vinyl chloride for four monitoring wells. Each well shown is discussed below. 

\ 

WeJI B-3 initially had cotlcentrations ofPCE and TCE above performance standards, PCE and 
TCE concentrations declined then rebounded, and finally dropped again. Later results saw 
significant increases in the concentrations of both cis 1,2-DCE and vinyl chloride. The pH 
increased between the first (pre-injection) sample and later sample events, and all of the pH 
values measured during the injection period were within the optimal range for reductive 
dechlorination. The dissolved oxygen concentration was very high prior to the first lactate 
injection. The next dissolved oxygen concentration was still well above the favorable range for 
reductive dechlorination; however, there was an already increasing concentration of both cis 1,2-
DCE and vinyl chloride, and conditions were becoming more favorable for reductive 
dechlorination. The last two dissolved oxygen concentrations were both within the favorable 
range for reductive dechlorination, and the concentrations of chlorinated ethenes reflect the more 
favorable geochemical environment, with decreasing concentrations of parent compounds and 
increasing concentrations of daughter compounds. 

Before the first lactate injection, well B-2 had a very high dissolved oxygen concentration, and 
both PCE and TCE exceeded their respective performance standards. The pH was 5.89 and 
probably unfavorable for reductive dechlorination. The next dissolved oxygen measurement 
and two pH measurements saw conditions become more favorable for reductive dechlorination. 
Initially, the PCE and TCE concentrations decreased in response to the lactate injection at B-2, 
but later rebounded, even though conditions were becoming more favorable for reductive 
dechlorination. As noted above, it is possible that the B-2 rebound was caused by migration of 
previously immobilized and relatively highly contaminated groundwater into the vicinity ofB-2 
as a result ofthe cessation of pumping in the area. The final dissolved oxygen and pH 
measurements at B-2 were both in the favorable range for reductive dechlorination. In the most 
recent groundwater sample, the PCE and TCE concentrations were nondetect, and cis I ,2-DCE 
and vinyl chloride had increased relative to the previous sample. Well B-2 provides a good 
example of how dissolved oxygen and pH conditions affect removal of PCE and TCE via 
reductive dechlorination. 

Before the first lactate injection, the A-3 pH was 6, the dissolved oxygen concentration was 4.29 
mg/L, PCE and TCE exceeded performance standards, and there was no evidence of significant 
reductive dechlorination. The subsequent pH measurement from February 2006 was above 7, 
but no dissolved oxygen measurement was made. Both PCE and TCE concentrations decreased 
appreciably; however no production of cis I ,2-DCE or vinyl chloride was apparent. If the 
chlorinated ethenes were not degraded to completely non-chlorinated end products, this pattern 
suggests that the February 2006 data represented a groundwater sample reflecting dilution of the 
contamination through the repeated lactate injections prior to that sample, with the dissolved 
oxygen concentration probably limiting the reductive dechlorination process. Later samples 
showed that the pH was between 6. 11 and 6.61, while dissolved oxygen remained above 1 mg/L. 
Although some production of cis I ,2-DCE and vinyl chloride is apparent, both TCE and PCE 
concentrations increased after February 2006. Well A-3 is an example of a location where the 
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improvement of geochemical conditions for reductive dechlorination has not advanced to the 
point that conditions are very favorable. Meanwhile, an apparent influx ofPCE and TCE has 
added more contaminant mass to the vicinity of well A-3, offsetting the improvement in 
geochemical conditions. 

In the September 2004 sample collected shortly before initiation of lactate injection, Well DP-3-
1 had a reported initial pH of3.1 and a dissolved oxygen concentration of6.59 mg/L. These 
environmental conditions were very unfavorable for reductive dechlorination. After the first 
large-scale lactate injection, the DP-3-1 groundwater sample from December 2004 had a pH of 
7 .3, a dissolved oxygen concentration of 3.16 mg/L, and contained appreciably less PCE and 
TCE and much more cis 1,2-DCE than the pre-treatment sample. The following sample from 
February 2005 had an even higher cis 1,2-DCE concentration and an increasing vinyl chloride 
concentration, and declining dissolved oxygen. The PCE and TCE concentrations had also 
increased from December 2004 to February 2005, indicating some movement of more 
contaminated groundwater into the area ofDP-3-1 between sample events. Later samples, 
however, showed that PCE and TCE contamination dissipated at DP-3-1, with varying 
concentrations of cis 1 ,2-DCE and vinyl chloride. The groundwater pH remained at about 7, 
while with one anomalous exception, the dissolved oxygen dropped to below or slightly above 
the favorable zone for reductive dechlorination (less than 0.5 mg/L). DP-3-1 appears to be an 
example of a well where multiple large-scale injections of lactate solution have dramatically 
altered the geochemical environment to a condition very favorable for reductive dechlorination. 

A fmal question concerns the groundwater pH over time. As noted in the article by Robinson et 
al, groundwater pH will decrease as a result of reaction between chlorinated ethenes and organic 
substrates. This process can result in development of groundwater geochemistry that is 
unfavorable for further reductive dechlorination. A review of the pH conditions over time was 
made, to determine if there were any apparent long-term changes in pH resulting from reductive 
dechlorination. 

Exploratory data analysis was done using the boxplot method of sample population 
representation. Figure 16 shows the results ofthe exploratory analysis. Note that among the 
features shown on the boxplots are the upper and lower 95% confidence limits on the median of 
the sample population. Where the area of a boxplot encompassed by the 95% confidence 
interval on the median overlaps with the 95% confidence interval on the median for another 
sampJe,population, there would be no nonparametric statistical test (at the specified probability 
of a type I statistical error) that would demonstrate a probable dissimilarity between the two 
averages. Figure 16 shows that with the possible exception ofthe last two sample populations, 
there is overlap of the 95% confidence intervals for the median pH of all the sample populations. 
In summary, the available data do not suggest a pervasive trend of decreasing sample pH. Figure 
16 does suggest that,over time, the groundwater pH has become less variable. 
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Summary and Conclusions 

In late 2004, the groundwater extraction and treatment remedial action at the Medley Farm Site 
was suspended. Enhanced reductive dechlorination was attempted to .determine if a change in 
the groundwater remedial strategy was warranted. Since that time, there have been several 
injections of an organic carbon source into the groundwater in an attempt to produce conditions 
more favorable for reductive dechlorination. This report was prepared to evaluate the progress 
of the reductive dechlorination efforts at the Medley Farm Site and to recommend further steps 
to advance the groundwater remedial action to reach the performance objectives for groundwater 
cleanup. 

This report evaluated groundwater monitoring data from deep bedrock or lower saprolite wells. 
These wells were selected for data evaluation because of the spatial distribution of groundwater 
contamination and the amount of monitoring data available for evaluation. 

By the time ofthe completion of Second Five-Year Review for Medley Farm (July 2004), the 
groundwater contaminants of concern were essentially chlorinated solvents. The most prevalent 
and environmentally significant chlorinated solvent contamination at that time was by PCE, 
TCE, and their degradation products cis 1,2-DCE and vinyl chloride. This report focuses on 
these chlorinated ethene contaminants in an evaluation ofthe progress of the groundwater 
remedial action. 

Groundwater remedial action at the Medley Farm Superfund Site began in 1995 with the 
operation of a pump and treat system of 11 recovery wells. Later, three dual-phase wells were 
added that recovered both contaminated groundwater and soil vapor. By the time of the last Five 
Year Review in July 2004, the pump and treat system had reportedly removed 243 pounds of 
volatile organic compounds and over I 00 million gallons of groundwater. Predictably, the rate 
of contaminant mass removal decreased dramatically as the recovery well system operated 
through successive years. 

In late 2004, injection of a carbon source (sodium lactate solution) began at the Medley Farm 
Site. The lactate injection was intended to enhance the reductive dechlorination of chlorinated 
organic compounds and the removal ofthese contaminants from the groundwater. EPA, DHEC, 
and the PRPs agreed that the pump and treat groundwater remedial action appeared to be at or 
approaching a point at which further reductions of contaminant concentrations or contaminant 
mass would be inefficient. From late 2004 until the present, there have been five lactate 
injection events ofvarying intensities. 

This report used a variety of data evaluation procedures in order to evaluate the progress of the 
remedial action during the enhanced reductive dechlorination period. Included in these 
procedures were evaluations of trends in total chlorinated ethene concentrations, parent-daughter 
molar ratio analyses, evaluation of contaminant concentration rebound following lactate 
injections, and evaluation of how indicators of the geochemical environment have changed in 
response to lactate injections and resting periods between lactate injections. 
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Total chlorinated ethene trends were evaluated to determine how the concentrations of the 
principal contaminants of concern have changed over time both prior to the first lactate injection 
and then after the start of lactate injections. Temporal trends were evaluated using both a series 
of plots of concentrations on a site base map and through exploratory statistical analysis. A 
sampling event from slightly more than one year after the first lactate injection and following a 
total of three lactate injection events showed a dramatically lower concentration of chlorinated 
ethenes relative to the three pre-injection sample events that were evaluated. Later sample 
events during the period of lactate injection showed total chlorinated ethene concentrations that 
were somewhat lower than pre-injection concentrations, but that were higher than the first 
sample event evaluated for the lactate injection period. This analysis demonstrated the overall 
beneficial results from lactate treatment of the groundwater, as well as indicating the presence of 
sources of contaminant mass flux to the dissolved phase that were apparently either not directly 
treated, or were not very effectively addressed by the lactate injection. The evaluation oftotal 
chlorinated ethenes does not consider potentially significant changes in the proportions of the 
different chlorinated ethenes present. In order to evaluate the development of greater 
concentrations of degradation daughter products versus parent compounds, parent-daughter ratio 
plots were created. 

The parent-daughter plots show an overall trend of increasing cis 1,2-DCE +vinyl chloride 
relative to PCE+TCE as the lactate injections occurred. There was more PCE+TCE than cis 1,2-
DCE+vinyl chloride in all samples evaluated for the pre-injection period. Most wells had a 
PCE+ TCE to cis I ,2-DCE+vinyl chloride ratios of less than I during the lactate injection period. 
There are areas where even after multiple lactate injections, there was still more PCE+ TCE 
versus cis 1,2-DCE+vinyl chloride. This condition is not surprising, as there are undoubtedly 
aquifer volumes where there is a greater resistance to geochemical modification through 
reductive dechlorination. 
Data from the period of lactate injections show a smaller range in parent~daughter concentration 
ratios for each successive sampling event. Such a condition is consistent with a spreading of the 
lactate solution, or spreading of the altered geochemical conditions resulting from the lactate 
injection. Molar concentration ratios have also decreased substantially relative to pre-injection 
conditions, demonstrating the overall positive response of the groundwater chemistry to the 
lactate injections. The presence of several areas of P.OSitive molar concentration ratios after 
repeated lactate injections probably reflects the inability of geochemical modifications via lactate 
injection to offset preexisting local geochemical conditions that were especially unfavorable for 
reductive dechlorination, combined with the inability of the lactate applications to overcome any 
addition of relatively untreated contamination from residual sources such as recharge or back
diffusion out of the aquifer matrix. 

An important question concerning the treatment of groundwater to.enhance reductive 
dechlorination is whether or not such treatment creates long-lasting improvements in the 
geochemical environment and chlorinated solvent concentrations. To more thoroughly evaluate 

. the long-term effectiveness of reductive dechlorination, concentration rebound plots were 
created. These concentration rebound plots show the dates and volumes of lactate solution 
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injected at each well and the concentrations ofPCE, TCE, cis 1,2-DCE, and vinyl chloride over 
time at each injection well. 

The concentration rebound plots indicate effective reductive dechlorination has occurred at some 
injection points, while in localized areas, the reductive dechlorination process has been less 
effective or incomplete, despite repeated applications oflactate. Some of the apparent areas of 
inefficient lactate injection are probably explained by movement of untreated or partially treated 
groundwater out of stagnation zones (zones of inconsequential groundwater flow) present 
between extraction wells before pumping stopped. This cause of contaminant rebound will be 
transient, as a sufficient period of groundwater movement under ambient hydraulic conditions 
will move the previously immobilized dissolved-phase contamination past downgradient wells. 
For other injection wells, the inability of lactate injection to effectively suppress PCE and TCE 
concentrations appears to be a result of some other residual source(s) ofPCE and TCE. The 
different responses of injection wells to lactate injections is very localized, reflecting the 
different hydraulic properties around individual injection wells, the presence of stagnation zones 
ofvarious dimensions and contaminant masses within them, the presence of potential additional 
sources of residual contaminant mass, lactate injection rates and timing, and other factors. 
Generally, however, the rebound plots show that lactate injection has been successful in 
producing conditions favorable for reducing the concentrations of PCE and TCE in the vicinity 
ofthe injection wells. 

In mariy biodegradation settings, there is an inability of the microbial population to degrade cis 
1,2-DCE to vinyl chloride. For Medley Farm, the concentration rebound plots show production 
of vinyl chloride at most locations. 

Dissolved oxygen and pH were evaluated to determine how these variables are changing over 
time in response to the lactate injections and to see where environmental conditions were more 
or less favorable for biodegradation of chlorinated ethenes through reductive dechlorination. 
The environmental favorability for reductive dechlorination has been improving since the first 
lactate injection, with conditions during the last two monitoring events (September 2007 and 
early 2009) being generally much more favorable for reductive dechlorination than conditions 
during the previous sampling events from late 2004 through late 2006. 

A review of dissolved oxygen, pH, and chlorinated ethene data from selected individual 
monitoring wells reveals that environmental conditions (primarily indicated by the dissolved 
oxygen) have a generally strong correlation with the reductive dechlorination of the chlorinated 
ethenes. Where there are exceptions, it appears they are largely explained as a result of influx of 
untreated or marginally treated groundwater into the area of the injection wells. Such addition of 
parent compound mass likely offsets the improving environmental conditions for reductive 
dechlorination. Dissolved oxygen concentrations somewhat above 0.5 mg/L are not necessarily 
associated with the absence of reductive dechlorination. However, a 5 mg/L dissolved oxygen 
concentration as an indicator of unfavorable conditions appears valid. 
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A review of the groundwater pH conditions over time was made, to determine if there were any 
apparent long-term changes in pH resulting from reductive dechlorination. No change in the 
median groundwater pH is apparent. The groundwater pH may be becoming less variable over 
time. 

Reductive dechlorination as a groundwater remediation strategy has generally been an 
improvement over the pump and treat remedial action. At many monitored locations, lactate 
injection appears to either have resulted in attainment of remedial objectives, or has created 
conditions that will likely result in attainment of remedial objectives for groundwater. 

Apparent problems with the reductive dechlorination remedial action have probably mostly been 
due to movement of contaminated groundwater out of stagnation zones after groundwater 
extraction stopped. Such movement of untreated groundwater has caused some rebound in 
concentrations of parent chlorinated solvents or has otherwise slowed groundwater quality 
responses to the lactate injections. This cause of concentration rebound or slow response to 
reductive dechlorination is transient. Additionally, the lactate injection has had to overcome the 
presence of initial geochemical conditions that were generally not conducive to reductive 
dechlorination. This condition has required multiple lactate injections in order to produce 
conditions favorable or somewhat favorable for reductive dechlorination. 

There are undoubtedly some areas where contaminant movement out of the aquifer matrix, 
contaminant desorption or through recharge through incompletely removed contaminant mass 
above the water table has slowed the removal of contaminants by reductive dechlorination. 
These factors contributing to slow remedial progress affect the progress of other groundwater 
remedial actions, such as the groundwater extraction and treatment that was done prior to the 
lactate injections. The notable localized areas that appear to show some ongoing introduction of 
parent compounds to the groundwater are around extraction/injection wells DP-2-1, A-3, and 
probably A-5. These areas will likely require further targeted lactate applications or other 
remedial actions to attain remedial objectives. 

The enhanced reductive dechlorination has generally produced both cis I ,2-DCE and vinyl 
chloride as degradation products of the chlorinated ethenes PCE and TCE. Reductive 
dechlorination of vinyl chloride is typically a slower process than reductive dechlorination of its 
parent compounds. This relative rate of dechlorination factor can produce an accumulation of 
vinyl chloride in the reducing environment. Such a condition may be present at a few 
monitoring locations. However, any vinyl chloride that is transported by the groundwater out of 
the zone of reductive dechlorination is likely to move into a geochemical environment 
characterized by low organic carbon concentrations and an oxidizing environment. Under such 
conditions, vinyl chloride can be rapidly oxidized (Wiedemeier et al, 1996). 
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Figure 1. Wells with Data Considered in this Report 

~ Contaminant Source Area 

• Well Data EvaJuated in this Report 
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Figure 2. Source Areas, Recovery Wells and Dual Phase Recovery Wells 
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Figure 3. Trends In Chlor1nated Ethene Compounds 
(PC E. TCE, cis 1 ,2-0CE ald vin)'l clbfde, slJ'IV'IIed concentralial in mg'L) 
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Figll'"e 5. Log-Scale Molar Ratio of PCE+TCE/cis 1,2-DCE+Vinyl Chloride 
Pre-Injection Data 
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Figure 6. Temporal Changes in log Ratio of PCE+ TCE 
to cis 1,2-DCE+Vinyl Chloride, Injection Period Data 
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Figure 7. Log ~r Concenntlon Ratio PCE+TCE to $1,2.0CE+Vlnyl Chloride Injection 
Well to Monitoring Well Comparison, Fetwu.ry 2006 o.ta 

lnjecllon Wells 

A-2 A-3 M M M A-7 B-1 B-2 B-3 8--' OP-3-1 OP-3-2 MW-30 

• • • • 
05 

• • • 
-1 

• • • • 
-15 • 

-2 • 
-25 

-2 81" . t.l. - ..... -..... .... - ..... 
101 1 201 1-1 1·£ 13 1~ ).1 2 33 2-1 2·2 • 1 • ·2 

lioftllori Wi 



0.5 
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Fig1ure 10. PCE+TCE/cis 1,2·DCE+Vinyl Chloride 
Mola1r Ratio Concentration Trends for Wells at Various 

Distances from the Contaminant Source Areas 
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Figure 11. Concentration Rebound Plots for Wells 
Closer to the Contaminant Source Areas 
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Flgure12. Concentration Rebound Plot• for Well a 
Farther from the Contaminant Source Area• 
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Figure 13. Di .. olved Oxygen and pH Conditions Over lime 
Since the Initiation of Lactate Injection 
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Figure 16. Relationship Between Chlorinated Ethene Concentrations, 
pH, and Dissolved Oxy gen Concentrations at Four Injection Wells 

OJIO 

- . • .~ f.- . 
A A 

A 
• 

A 
A -

--~ 

• • • • 

• 
A 

CUIO • f I . 
0110 j I . 

I i!i 
O.tOO 1 I 

I i 

..... .. 
A I I 

.. 
~ -, 

A • OliO t ...... 
..... DP.a-1 

OHI 

A A 
•• • * • 

A 

A 

* A 

A 
A 

A 

..... j 
j l . O.OZf I ) f .... j 

0.01f 

I 
1 
i ' 

0.010 

I • • • A .. 

• • • • • • -- • 

• 

A .A. .. .... • t A a: t l • • A 

0.110 

...- • ... .. 
• o.uo 

- - 0.110 

..... 

·-• A - ..... 
• uzo 

A • A ·-
I 

UIO 

• • • . .. 
-
-o.zoo 

-0.110 

t -0.110 

t l • . ·--- ....t4Doc.t4Fft.oo ______ ... .m._ 
!SI!IiRE!slto 

• 0 l tiWIOIJftl . ... 
A •cr 
A rce 
.1.. c•U« !' .._ , ,.,., .. 

1 
~ r 
! 
1 
I 
u 

r-.. 
M 

t 

f 
j 

I 



.e 
Cll c 
Ill c. 
E 
Cll 
tl) 

Figure 14. Response of Dissolved Oxygen Concentrations in Bedrock and Lower 
Saprolite Groundwater to Lactate Injection Events 
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Figure 16. Boxplots of Lactate Injection Period pH Sample Populations 
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Item 2 
Tabulated Data, Groundwater Sampling 2004-2009 
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RMT. Inc. \ Medley Farm NPL Site 
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Table2 

Summary of Volatile Organic Co~pounds and Degradation Products in Groundwater 
Medley Farm NPL Site 
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t L.._ i: -. L_ (.. 'L. 
Table 2 

Summary of Volatile Organic Compounds and Degradation Products in Ground.water 

Medley Farm NPL Site 

i:__ L. .. L 

•mE.allll~~-
MlW·1·2 12/14/04 <0.001 <0.001 <0.001 <0.001 <0.001 0.00038}. 

MLW·1·3 9/15/04 <0.001 <tl.001 ~.001 <0.001 <0.001 <0.001 

MlW-1-3 12/14/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

MlW-1-4 12/14/04 0.001 0.00089 J <0.001 <0.001 <0.001 <0.001 

MLW-J-1 9/16/04 0.0049 0.0054 <0.001 <0.001 <0.001 <0.001 

MLW-3·1 12/14/04 0.0019 0.0044 0.0012 <0.001 <0.001 <0.001 

MLW-3-2 9/16/04 0.0051 0.0056 <0.001 <0.001 <0.001 <0.001 

MlW-3-2 12/14/04 0.0013 0.0019 <0.001 <0.001 <0.001 <0.001 

MlW-3-3 9/15/04 0.0012 0.0019 <0.001 <0.001 <0.001 <0.001 

MlW-3-3 12/14/04 0.0012 0.0015 <0.001 <0.001 <0.001 <0.001 

MlW-3·4 12/14/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

MW-2-1 9/17/04 0.014 0.023 0.0042 <0.001 Q.OOS8 <0.001 

MW·2·1 12/20,21/04 0.0067 0.022 0.0018 <0.001 0.0079 <0.001 

MW·2·2 9/17/04 0.019 0.04 0.0053 <0.001 0.0028 <0.001 
MW;2·2 12/20.21/04 0.0098 0.035 0.0032 <0.001 0.0026 <0.001 

MW·30 9/20/04 0.078 0.13 0.015 <0.001 0.0048 <0.001 

MW·JD 12/20104 0.025 0.083 0.014 <0.001 0.0033 <0.001 

MW-4-1 9/20/04 0.036 0.069 0.0037 <0.001 0.0024 <0.001 

MW-4·1 12/17/04 0.026 0.06 <0.001 <0.001 0.002 <0.001 

MW-4·2 9/20/04 0.12 0.17 0.004 <0.001 0.0018 <0.001 

MW-4·2 12/17/04 0.055 0.091 0.018 <0.001 0.00081 J <0.001 

SW-10\ 9/14,15/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SW·101 12/17/04 <0.001 0.0005 J <0.001 <0.001 <0.001 <0.001 

SW-102 9/23/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SW-108 9/21/04 0.0056 0.0059 <0.001 - <0.001 <0.001 <0.001 

SW-201 9/21/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SW-202 9/21/04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

RMT. Inc. \ Medley Farm NPL Silt 
/>I H\'OR01712U I EXCEL I 2005 I 100< ·SHirnUM.rl•/9. J 1.01. VOC/ February 2005 
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Volatile Organics 

Acetone 

2-Butanune 

Chlon>fnrm 

1,1-Dichloructhane 

1,2-DkhlonlCthane 

I ,1-Dichlomo.:th'-'flC 

cis -1,2- Didllon>l.'lhL'Ile 

lrans-1,2-Dic:hlumclhl'lle 

MclhyiL'Ilc chloride 

I ,1,1-Trichlun>ethanc 

T rio.:hlun~ethL'IlC 

1,1,2-Triddumdhane 

Tctrachl<>n~elhl..'lle 

Vinyl chlnrio.le 

Volatile Fatty Acids 

Hutyrkadd 

l..a~..1ic Add 

l'n •pinnic add 

Field Indicators 

pll (S.U.) 

Dissolwd Oxy~l~' (mWJ.) 

ORI'(mV) 

Cun.luclam.", ~p..-ci(ic (uS/1..-m) 

Tcmpcmlure ('Q 

Wet Chemistry 

Alkalinity as CaCOJ 

Chlorido.• 

Sulfate 

lnorganics 

lmn, di:<solv ... ...t fem.>IL~ 

Man~ancsc, dissnlvl.-d 

RMT, Inc. I Medley Farm NPL Site 

2006 Remedial Action Annual REport 
1: I WPGIII. I PITIIJJ-712<3 147 1007124347-0IU.l(LS 

Table 8-1 

Summary of Groundwater Analytical Results 

February/March 2006 

0.35 Mj <0.005 <().005 

1 Mj <0.005 <O.OOS 

<0.01 Muj .. -o.oot <0.001 

<0.01 Muj <0.001 <0.001 

0.005 <0.01 Muj 0.0015 0.0019 

0.001 <0.01 Muj <0.001 <0.001 

0.07 <0.01 Muj 0.0014 0.0025 

0.1 <(J.UI Muj <(l.liUl <U.U01 

0.005 <0.01 Muj <0.001 <0.001 

0.2 <0.01 Muj <0.001 <0.001 

0.005 <0.01 Muj <0;001 0.0034 

0.005 <(J.Ul Muj <0.001 <O.IXH 

0.005 <0.01 Muj <0.001 0.00064 J 

0.002 <0.01 Muj <O.Olll 0.0014 

610 ,, 4· 

110 <I <1 

<25 <25 <2.'i 

1600 0.37 J 1.7 

0.84J <"10 <"10 

6.5-8.5(.1) 7.18 7.75 7.5 

7.15 10.7::1 2.02 

-165 -145 -159 

6430 J(>() 394 

16.37 15.62 15.7 

3200 190 150 

82C.:NI 8.0 6.4 

2.9 NBI 2.7 Bl 2.9 Bl 

\ ... 

. A-t~; ~-. •· .. ·; :-,._,_·._!'-.... ~-~-.... -.·.\_·_.·_,._·._._·._ 
·,~::·.: ----· 

0.022 0.016Mj 

0.033 0.022 Mj 

<0.001 <0.001 Muj 

<0.001 <0.001 Muj 

O.OOOS3J <O.OOlMuj 

<0.001 <0.001 Muj 

0.0088 0.0015Mj 

<tJ.UU1 <U.UUl Muj 

<0.001 <0.001 Muj 

<0.001 <0.001 Muj 

<0.001 0.00088 MJj 

<0.001 <0.001 Muj 

<0.001 <0.001_Muj 

0.00063J <0.001 Muj 

190 860 

11 22 

<2.'i <iS 
230 980 

<10 <10 

·_ sJ-2. . , . 7.01 

14.55 0.62 

·168 -36..1 

699 4520 

15.15 16.4 

590 2700 

19 68CI 

5.1 I 121 

March2007 



PARAME'I'ER111 

Volatile Organics 

A~tonc 

2-Butanone 

O.lorofonn 

1, 1-Dichloroelhanc 

1 ,2-Dichloroethane 

1,1-Dichlorocthenc 

cis -1,2-Dichloroclh•·ne 

lrans-1,2-Dichlornethenc 

MethyiL'tle chloride 

1, 1, 1-Trichlnmcthanc 

Trichlorocthenc 

1, 1,2-TrichlonJCihanc 

Tctrachlorocthenc 

Vinyl ~illoride 

Volatile Fatty Acids 

Acetic add 

Butyric 01cid 

Lactic Acid 

l'ropitmic acid 

l)'ruvic Add 

Field Indicators 

pH(S.U.) 

Dissolv(."<l Oxygen (m!VL) 

ORP(mV) 

Conductance, sped fie (uS/em) 
Temperature (C) 

Wet Chemistry 

Alkalinity as Ca<..U3 

Cllloride 

Sulfate 

Inorganics 

lnm, dissolved ferrous 

Manganese, dissolved 

RMT, Inc. I Medley Farm NPL Site 

2006 Rtmtdial Action Annual Report 
1:\ WPGVL \PfT\OO·llz.t.'J\.,l\001ll.4Jfl·OOJ.XIS\. 

Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

LOCATIONJSAMPLI! DATE 
MO.CZI A-6 A-7 8-1 8-2 

02120106 f1li12J06 02123106 02123106 

- <0.005 <0.005 0.028 Mj <0.005 

-- <0.005 <0.005 0.091 Mj <0.005 

-- <0.001 <0.001 <0.001 Muj <0.001 

-- <0.001 <0.001 <0.001 Muj 0.0012 

0.005 <0.001 0.00062J 0.0004 MJj 0.0058 

0.007 <0.001 0.00082J <0.001 Muj <0.001 

0.07 0.008 0.0097 <0.001 Muj 0.017 

0.1 <0.001 <0.001 <0.001 Muj 0.001 

OJJO.') <0.001 <0.001 <0.001 Muj <0.001 

0.2 <0.001 <0.001 <0.001 Muj <0.001 

0.005 <0.001 0.0046 0.0011 Mj 0.0031 

0.005 <0.001 <0.001 <0.001 Muj <0.001 

0.005 <0.001 <0.001 <0.001 Muj <0.001 

0.002 <0.001 0.00053 J <0.001 Muj 0..()14 

-- <1 0.39 J 1600 <1 

-- <1 <1 230 <1 

-- <2!'j <25 <25 <2!'j 

-- <1 0.38J 2100 0.62J 

- <10 <10 <10 <10 

o:5-8.sP> 6.29 6.25 7.06 6.7 

- 1.72 136 2.73 2.31 

-- -R6 -102 -381 -139 

-- 230 179 Ro.."'O 309 

-- 14.62 14.06 16.44 15.55 

-- 110 99 5800 160 
2.'iO(J) 5.5 5.1 no 7.5 
250(.1) 3.5 Bl 2.4 Bl 6.? 5.5 

03(1) 0.4 3 0.1 0.8 
0.05(-iJ OA9 1.2 2.9j 4.2 

8-3 

02/rl/06 

<0.005 .. 

<0.005& 

<0.001 

<0.001 

0.0034 

<0.001 

0.01 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

0.0016 

<1 

<1 

<25 

<1 

<10 

7.09 

13.49 

-75 

283 

17.8 

110 I 

<8.3Au 

2.8B 

2 

t 

Mtirch 2007 



PARAMETER01 

Volatile Organics 

Acetone 

2-Butanonc 

Chlon.form 

1, 1-0idoloroclh;uw 

1,2-1 )j,·hl<>n ~ethane 

I, 1-Dic·hh >mc•lhc·n•· 

ri~ -1,2-Dichlon>elhenc 

lrans-1,2-1 >idolon~elhl'lll' 

Ml'lhyl<'lll' ,·hloridl' 

I, 1,1-Trichl"rol'lh.uu· 

'l'richlo m "-'llu·m• 

1.1.:0-Tridol< lflll'lh;uu• 

Tdradol•m•:tlll'll<' 

Vi11yl dolmidt· 

Volatill' l'ally Acids 

Au·lil-~ll"id 

llutyo·j,·,u·id 

l.at'li,-A,·id 

l'rnpioni, · .u ·id 

l'yruvio· Acid 

l'i••ld Indicators 

pi I (S.ll.) 

I >;,.,,.,JVL'd ( hygt'll (mg/1.) 

l >RI'(mV) 

< ·,,,dud,u"''• '1"-'•·ifk (uSf,·m) 

T•·mp,·r.Jhm· (1..') 

Wt•l Chemistry 

Alt.. •• lillily .IS ( ·,,( '( ).1 

( 'h lorid, · 

s,M,,,,. 
lu<or!;~nit·s 

lrc,u, ,liS~)IVl'cl rl'ffCUIS 

Man,~ant."Sl', t.lisstllvt.•d 

RMI: Inc. I Mc<llry Farm NPL Site 

20116 Ut·m•·tliul Arlion Amwal Hcporl 
I \WI't;VI.\I',I"\IJU-1114.t\.f7\0D711047-IMJ.1 XL\ 

Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

LOCATION/SAMPLE DATE 

MCL121 
B-4 BW-108 BW-109 BW-2 

021r1106 113103106 03102106 II2J28ID6 

-- 0.035 M"j <0.005 <0.005 <0.005 .. 

-- 0.14 M&j <0.005 & <0.005& <0.005 & 

-- <0.001 Muj <0.001 <0.001 0.002 

-- <0.001 Muj <0.001 <0.001 <0.001 

0.005 0.00046 MJj <(1.001 <0.001 0.00039 J 
O.lXJ7 <(1.001 Muj <0.001 <0.001 <0.001 

().07 0.0029Mj <(1.001 <0.001 0.0014 

0.1 <IUJOI Muj •:0.001· <O.IXll <0.001 

lUJIJ5 <O.Olll Muj <lJ.OO I <11.001 <0.001 

0.2 <O.IXJI M uj <ll.IIIJI <0.001 <lUX II 

O.OOS <11.001 Muj 0.0012 <O.lXII 0.019 

0.005 <(1.001 Muj <IJ.OOI <0.001 <0.00 I 

11.005 <11.00 I Muj 0.00055 J <0.00 I 0.0076 

0.!102 0.00047 MJj <OJKJI <O.Otrl <0.!)(11 

-· SRO 2 0.69' ·I 

-- ss ··I <I <I 

-- <2.'> 4.4 J s.s J <2!l 

IIllO 0.29 J <I <I 

-- 0.59J <10 0.63 J <Ill 

h..'i-H..'i('> 7.JH h.74 5.94 6.22 

-- 7.Hh 10.:-11 1.'1.44 'J.'l 

-- -IH4 ')h IH5 X4 

-- :1210 JO'J 114 95 

-- 20.2 12.HH 17.51 17.64 

-- 2000 :'l'l .so 271 

2r>t{'l 1."> i\ 4.211 4.b II <7.1 i\u 
25()1'1 2.t. II 6.1 2.2 B 2.511 

03(1) 2 NM () 0 

O.osP> 3.2 0.021 o.on 0.019 

BW-201 

03102/06 

<0.005 

<0.005& 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<(1.001 

<ll.OOI 

0.00049 J 

<(Ultll 

<ll.OOI 

<0.001 

<I 

<I 

<2S 

-:1 

<)() 

6.01 

5.29 

133 

197 

19.6 

55 

5.3 

7.6 

0 

0.0033 AB 

March2007 
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Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 
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Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

March2007 
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PARAMFI'ERIII 
.. 

Volatile Organics 

Acetone 

2-Butanone 

Chloroform• 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethene 

cis -1,2-Dichlorocthene 

trans-1,2-Dichlorocthcne 

Methylene chloride 

1,1, 1-T richlorocthane 

Trichlorocthene 

1, 1,2-Trichloroethane 

Tetrachlorocthcnc 

Vinyl chloride 

Volatile Fatty Acids 

Acetic add 

Butyric add 

Lactic Acid 

Propionic add 

Pyruvic Acid 

Field Indicators 

pH (S.U.) 

Dissolved Oxygen (mg/L) 

ORP(mV). 

Conductance, specific (uS/em) 
Temperature ('q 

Wet Chemistry 

Alkalinity as CaC03 

Chloride 

Sulfate 

lnorganics 

Iron, dissolved ferrous 

Manganese, dissolved 

RMT, Inc. I Medley Form NPL Site 

2006 Remediul Action Annual Report 
I.\ WPCVZ..\PIT\CJO-l1243\fl\001JlfJ.fl-003.XLt; 

Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

·- .. ._ ::-'.:}' ·_ :<:LOCAJIQ~~EDA~. _:,;~ .. - ---· --
MO.~: -··Mi.W-3-4 - '·'M\V-f.:.t/ -_ ~:¥7~-;-:-' _:~}·-~--

·.: 
., 

li.Ww6 ·-· -· -- "·< ~-· -_ 
-, 03IVllll6 ----- -· 

,_ 

- <O.oo5• 0.0028 •Jj <0.005 *uj 0.()()54 

-- <0.005 & <0.005& <0.005&uj 0.0066&: 

- <0.001 O.oot9 0.11045 j <0.001 

- <0.001 <0.001 <0.001 uj <0.001 

0.005 <0.001 0.0012 0.0005 Jj 0.002 

0.007 <0.001 0.0029 0.0012j 0.0031 

0.07 0.00095 J <0.001 0.0043j OJHl 

0.1 <0.001 <0.001 <0.001 uj <0.001 

0.005 <0.001 <0.001 <OJXJ1 uj <0.001 

0.2 <0.001 <0.001 <0.001 uj <0.001 

0.005 <0.001 O.ot6 0.038j 0.00058} 

0.005 <0.001 <0.001 <0.001 uj <0.001 

0.005 <0.001 -·o.,oos2 O.ot8j <0.001 

0.002 <0.001 <0.001 <0.001 uj 0.00038} 

-- <1 <1 <1 140 

-- <1 <1 <1 7.1 

-- <25 <25 <25 <25 

- <1 <1 <1 180 

- <10 <10 <10 <10 

6.5-8.5(J) 5.9-- 1().09 6.1 6.86 

- 6.69 7.73 3.72 0.91 

- 132 92 83 -269 

- 248 377 180 1170 

- 15.4 19.7 20.8 17.24 

-- 471 140 I 320 I 570 
2!10(3) <4.1 ABu <4.7 ABu <5.9Au 11 

250131 2.4 B 13 6.3 4.4 

0.3(3) 0 0 0 1 
0.05PI 0.037 0.022 0.025 4.9' 

.. --
~ ~ ~ --' 

MW4-1 
·.·.·!"':·· 

aiiiAio6 -

<0.005 

<0.005 

0.023 

<0.001 

0.00073 J 
0.0016 

0.0022 

<0.001 

<0.()01 

<0.001 
. o.iiss 

0.0047 

O.D33 

<0.001 

<1 

<1 

<25 

<1 

<10 

7.96 

7.15 

187 

457 

21.9 

160 

6.9 

5.8 

0 

0.014 

March 2007 
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Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 
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I Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

I ·,:·;~~: __ .. 

Volatile Org;mics 

I 
A retune 

2·Butanune 

I 
1,1-Dichll>n~~:thanc 

1,2-l>ic.:hl••n>ethai'H: 

1,1-Dichlnrnl"lh~·n~· 

I 
ris -1,2-DichlorocthL"ne 

trans-1,2-Dkhlon ll.'lh~·nc 

Mcthyk~ll' l'hluri.lc 

I 
1;1,1-Tridll•m~t.•lhanc 

Trkhl. >r.M.•Ihl•nc 

1,1,2·Trkhl• m>etham• 

I 
Tl-lradlhm>cthcnc 

Vinyl dlluri.lc 

Volatile Fatty Acids 

I Butyric add 

l'ymvil' i\dd 

Field Indicators 

I 
pi I (S.U.) 

ORP(mV) 

I 
Con.IU<:t;ul(t.', s~ll.'dfk (uS/~ln) 

T<:mpcrahJn• ("C) 

Wet Chemistry 

I 
i\lkalinity as CaCO:l 

Sulfate 

ill lnorganics 

j. .• 

~ .. :f 

~ -· ~ RMT, Inc. I Medley Farm NPL Site 
2006 Remedial Action Annual Report 
1:\ WPGVL. \ P]T\oo-71243 \47\0077 l.f3f7-ooJ.XLS 

ll.OOS 

0.1107 

0.07 

11.1 

0.1105 

02 
0.005 

0.005 

0.005 

0.002 

<0.005. <0.01 <0.005• 

<0.005& <0.01 & <0.005& 

<0.001 <:0.002 0.011 

<0.001 <0.002 0.0011 

<:0.001 <0.002 0.00053 J 
<:0.0111 <0.002 

<0.001 0.0064 <0.001 
<0.(101 <0.002 <0.001 

<O.IKll <0.002 <0.001 
<11.0111 <0.002 0.013 

<O.Illll ··~--

<ll.UOl <0.002 O.D017 

<O.IKJI 0.0039 

<0.001 <0.1102 <0.001 

·~I 0.47 J 0.27J 

<I <I <1 

<2'1 <2'i <25 
<:I <I ·:I 

<HI <111 <:Ill 

5:44 .. 
5.16 8.85 H.66 

16.1 168 '181 

liS 109 84 

19.114 21 19.98 

32 19 B 

·:5.5 Au 4.08 <9.9AN u 

2.4 I\ 2.08 2.0NB 

n 0 0 

0.03!! 0.012 0.044 

March 2007 



; -
II 
I 

' 
i 

-

Table B-1 

Summary of Groundwater Analytical Results 

February/March 2006 

Qualifiers 

1'1 Analytical rc-,;ulb are report<'<~ in milligram.~ per lit<•r (mg/1.) unlcssolh<•rwisc noted. Only paraml'lcrs detcclro in at least 

one sampl<' at a conn·ntration abovt• the laboratory rl'porting limit afl' indudl'd in this summary table. 

{2J Maximum Cnntaminant l.cvd (Natinnall'rimary Drinking Water Standards); Orirrkirrg Wattr Standards and Hrollh .llitvis.Jrir•s 

(USEPA, 2004) 
1·'1 S..Condary Maximum Cnritaminant I A'vt'l (SMCI.) (National Primary Drinking Water Standards); Drinking Wntrr Standards and 

lltaltlrlltlvi,.rrirs (USEI'A, 20114) 

< · Cnnn.•ntration lt...-ss th~n lht• Quantitation l.imit or not validated if an·umpanit.-d by "u" qualifier. 

A - An~lyll' dd<'Ch·d in m<•thod blank_. 

(l - ·nw ;malyh• has ht.'<•n Jd....-h..J b<•tWl'<'fl lhl' ml'lhnd deh•ctinn limit and th<• n·porting limit. 

<. ·- Elt.•vatt.-d dt.>h .... ·lion limit d\u' to matrix ,•fft"l"ls. 

J- Co1u·cnlrali•m dt't:t"\1t-d t•qual to or g,n.·;.llt.•r than Uw mdhnd dt..•kction limit but k"Ss than thl' rl'pnrting limit. 

M - Sampl<' pi I was grcat<•r than 2. 

N- Spikt-d sampll· rt."\'OVt'ry Ot)l within nmtrnllimits. 

•- Prt't.i . ..-ion rwl within n>nlroJ Jlmil~. 

&. -J .• 1hnralory Control Spik.t· n. ... ·ovt·ry not within cnnlrollimils. 

j- Conn·nlration ~.-nnsidl'n.-d om estimah.· basc...J on Ji.JI~I v,alidation. 

I- J\nalyh' pn.·~·nt; rt11orh'd v.thu.· m.1y ht.• hias..·d low. 

u - l.ahur,tlnry n~pnrh'li '-''-'h'\~tion not v.•lidah't.f durin~ data valid.•tion pron.os~ .. 

uj- Not tit'lt .. :h'tf; <Jll<llllii.Jtion limit m.•y tw in.tccur~lll' nr imprc\"i:-;t·. 

NM - Nul mt•asun•ti. 

Htrltlin)~ ii"'Kii"·atl'S sample (.lt.•lt"l~titm. 

Shat.fin¥, indk~tltos s..,mplt.•t•xt.~t.'t"lis M< ·r. or SM<. ·r .. 

RMT, Inc. I Medley Farm NPL Site 

2006 Remedial Action Annual Report 
I.\ WPGVL \P/T\()0.7124.1 \.f7\007J~047·00J.XL". March2007 



Table B-1 

Summary of Groundwater Analytical Results 

September 2007 

LOCAnONISAMPLE DAlE· . , 

A-1 .. 
.. 
. . . .. ·. ~ 

: . . . . ci!tiz.W7. 
Volatile Organics 
Acetone <0.005 
Benzene 0.005 <0.001 
2-Butanone <0.005 
Chloroform <0.001 
1,1-Dichloroethane <0.001 
1,2-Dichloroethane 0.005 0.0033 
1,1-Dichloroethene 0.007 <0.001 
cis -1.2-Dichloroethene 0.07 0.0047 
trans -1,2-Dichloroethene 0.1 <0.001 
Methylene chloride 0.005 <0.001 
1,1,1-Trichloroethane 0.2 <0.001 
Trichlomethene 0.005 0.0041 
1,1,2-Trichloroethane 0.005 <0.001 
Tetrachloroethane 0.005 0.00089J 
Vinyl chloride 0.002 0.006 
Volatile Fatty Acids 
Acetic acid I I <1 I 
Propionic acid J <1 

Field Indicators 
pH (S.U.) 6.5-8.5131 7.09 
Dissolved Oxygen (mg/L) 
ORP (mV) 
Condu~ance,specffic(uS/c 

Wet Chemistry 
Sulfate 250131 

lnorganics 
Iron, dissolved ferrous 
Manganese, dissolved 0.05131 

RMT, Inc. \ Medley Farm Site Steering Committee 

2007 Remedial Action AnniUII Report 
1:\ WpCVL I PJTI OO.n24.1 \57\00n24J57 ~I.XI.S 

0.64 
-64.6 
359 

18.37 

4.8j-

0;8 I 
4.3 . 

B-2 

. A-4 
.. 

:09120/f17 

<0.005 • <0.005 • <0.005. 
<0.001 <0.001 <0.001 
<0.005 <o.oo5 <0.005 
0.0015 0.0053 <0.001 
<0.001 <0.001 <0.001 

0.00087 J 0.0014 0.0011 
<0.001 0.0024 <0.001 
0.0035 0.0099 0.0033 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
· o.oz · . o;o31 . :· 0.0081'. 
<0.001 0.0025 0.0007 J 

.-·0.0095: ~ 0.019 0.0042 
0.0032 - . 0.00071 J 0.00067 J 

<1 <1 <1 
<1 <1 <1 

.· .. 6.46 6.11 ·6;.21 . 

0.81 1.25 0.22 
-163.8 -75.4 -163.3 

196 139 166 
17.43 17 16.11 

4.1 j- 3.7 NBj- I 4.2j-

o~4 ·. I o I OA. 

5.8 I o.14 I 3.2 

,~ ,=,:~-~-<.' 
:09miu7. -· 

<0.005 * 
<0.001 
<0.005 
0.0089 
<0.001 
0.0013 
0.004 
0.017 

<0.001 
<0.001 
<0.001 

. 0.083 
0.0016 

.. -_-0.038-. ·, 
0.0015 

I <1 
I <1 

'6.1: -
1.97 
-81.2 
139 

17.34 

4.6 j-

0 

Febnuiry 2008 



Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

.. . < ... : 
.. I LOCATION/SAMPLE DATE · -· .~ . : '. ., 

. . 
. . . PARAMEl'ER~- .MCL121-,. . . . . .. 
'- .. .... .. . .. . . 

Volatile Organics 
Acetone -
Benzene 0.005 
2-Butanone -
Chloroform -
1,1-Dichloroethane -
1,2-Dichloroethane 0.005 
1,1-0ichloroethene 0.007 
cis -1.2-Dichloroethene 0.07 
trans -1,2-Dichloroethene 0.1 
Methylene chloride 0.005 
1.1 1-Trichloroethane 0.2 
Trichloroethane 0.005 
1,1,2-Trichloroethane 0.005 
Tetrachloroethane 0.005 
Vinvl chloride 0.002 
Volatile Fatty Acids 
Acetic acid I -
Propionic acid -

Field Indicators 
pH (S.U.) 6.~.5(3) 
Dissolved Oxygen (mg!L) -
ORP (mV) -
Conductance, specific (uS/c -
Temperature (°C) -
Wet Chemistry 
Sulfate 250(3) 
lnorganlcs 
Iron, dissolved ferrous 0.3131 

Manganese, dissolved 0.05131 

RMT, Inc. \ Medky Farm Site Steering Committee 
2007 RmzediDI Action Annu11l Report 
t I W,.c;vl. I PfT\OO-n2431571tXJn24357-al! .XLS 

-:: 

~-··· 
091211117 

<0.005. 
<0.001 
<0.005 
<0.001 
<0.001 

0.0008 J 
0.0011 

0.02 
<0.001 
<0.001 
<0.001 
0.0031 
<0.001 
<0.001 
0 .. 0075 

<1 
<1 

6.47 
0.2 
11 

191 
17.22 

4.5 Nj- I 

I 0.2 I 
3.1 I 

B-3 

-·· .. (DLJ.G7301J.- -. ' ' 

A~7 .· B-1 B-1·:' •' "i-2'. ./ _·· 
~:- . o9i2olii7.·. . .. ~ t." ' ~ 

09124107 . 09/24107 

0.0076. <0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 <0.005 
<0.001 0.001 0~0011 0.0034 
<0.001 <0.001 <0.001 0.0024 
0.0012 0.00069J 0.00065J 0.0016 
<0.001 0 .. 0017 0.0016 -0.015 
0.0058 0.0048 0.0046 0.045 
<0.001 <0.001 <0.001 0.0021 
<0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 0.0018 
0.0036 0.011 ' 0.011 - .0,14:~ 

<0.001 <0.001 <0.001 0.0042 
0.00097 J 0.0038 0.0037 0.022• 

' . 0.003. 0.00043 J 0.00038 J 0.0017 

<1 <1 I <1 <1 
<1 <1 I <1 <1 

6.49 6.14 NM .6.36 
0.08 2.22 NM 1.13 

-191.1 33.1 NM 88.4 
201 169 NM 181 

16.77 18.37 NM 17.59 

5.3j- I 2.8 Bi- 2.8 Bj- 4.08~ 

·. 0.8 I 0.1 NM 0 
4.3 I 1.6 1"6 .. 1· ... OA2 

Felnuary 2008 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

· · -. · •. .. , -.;_ ;, .:' .. ·. ·- LOCATlONISAMI"LE.DATE' .. 

~J?<>~-~~~~~~~,::.·:·-~ . ~>~c:L~: ~;- ~~- -' -:-. t ... .., .. 

·:_~-- . . . ,_:. . ........ -. . 'o91251o7. ·, 
B~1·· 

: .. ci91281o7 : 
Volatile Oraanlcs 
Acetone <0.01 <0.005 <0.005 <0.005 
Benzene 0.005 <0.002 <0.001 <0.001 <0.001 
2-Butanone <0.01 <0.005 <0.005 <0.005 
Chloroform 0.00085J <0.001 <0.001 0.00091 J 
1,1-Dichloroethane 0.0043 0.0097 <0.001 <0.001 
1 2-Dichloroethane 0.005 ,.· 0;13: '- 0.0029 <0.001 <0.001 
1 , 1-Dichloroethene 0.007 0.0045 0.0042 <0.001 0.00075J 
cis-1 2-Dichloroethene 0.07 .0~2 .. 0.0045 <0.001 <0.001 
trans -1 ,2-Dichloroethene 0.1 0.0099 0.00092J <0.001 <0.001 
Methylene chloride 0.005 <0.002 <0.001 <0.001 <0.001 
1,1,1-Trichloroethane 0.2 0.0025 <0.001 <0.001 <0.001 
Trichloroethane 0.005 0.035 ·. 0.0036 <0.001 <0.001 
1,1,2-Trichloroethane 0.005 0.009.- . <0.001 <0.001 <0.001 
Tetrachloroethane 0.005 0.0024 <0.001 <0.001 <0.001 
Vinyl chloride 0.002 .0.013' .: <0.001 <0.001 
Volatile Fatty Acids 
Acetic acid I <1 <1 <1 <1 I 
Propionic acid I <1 I <1 <1 <1 

Field Indicators 
pH (S.U.) 6.~.5131 6.95 6.55 6.21. 6.22 
Dissolved Oxygen (mQ/l) 0.23 2.64 8.50 7.71 
ORP (mV) -207.9 -66 50.7 118.2 
Conductance. specific (uS/c 264 188 94 116 

Temperature (°C) 18.5 17.93 17.71 19.15 
Wet Chemistry 
Sulfate 5.1 j- 2.2 Bj- 1.7 Bj- I <4.0 uj 
lnorganlcs 

.. 
; .. 

-=···":···· 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<1 
<1 

6.32 
5.77 
-23.5 
120 

16.04 

2.6 Bj-

Iron, dissolved ferrous o.3131 I 0.1 2' o I o o 
Manganese, dissolved o.o5131 I: - 2.8 

RMT, lnc. \ Medley Fann Site Steering Committee 
1007 Rmmlial Action Annual Rrport 
1:\WpCVL \PIT\OO-n243\57\007124J57-00I.XI.S 

2.8 <0.00032 AB ul 0.0042 A <0.00025 AB u 

B-4 February 2008 



Table 8-1 
Summary of Groundwater Analytical Results 

September 2007 

.. .. . ~ . •. ·- . . - ' -~- LOCAnoHISAIIPLE DATE . . ,. 
. '"'!'" : . --. 

. ~ ... 
·.·P~ IICL~· 

. _·--:~ ' .. .. 
Volatile Organics 
Acetone -
Benzene 0.005 
2-Butanone -
Chloroform -
1,1-Dichloroethane -
1.2-Dichloroethane 0.005 
1 1-0ichloroethene 0.007 
cis -1.2-Dichloroethene 0.07 
trans -1,2-Dichloroethene 0.1 
Methylene chloride 0.005 
1,1,1-Trichloroethane 0.2 
Trlchloroethene 0.005 
1,1 2-Trichloroethane 0.005 
Tetrachloroethene 0.005 
Vinyl chloride 0.002 

Volatile Fatty Acids 
Acetic acid -
Propionic acid I -

Field Indicators 
pH {S.U.) 6.5-8.5131 

Dissolved Oxygen (mgll) -
ORPCmV) -
Conductance, specific (uS/c -
Temperature (°C) -

Wet Chemistry 
Sulfate 25013

' 
In organics 
Iron. dissolved ferrous I O.JIJI 

Manganese, dissolved I o.o5'3' 

RMT, Inc. \ Medley Fann Site Steering Committee 

2007 Rmredial Action AnnUli/ Report 
n lllpCVL \PTT\fl0.71243\57\0IIn2<357-001JCL5 

~1~ 
rSm/07•' 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
0.0039 
<0.001 
<0.001 
<0.001 

.. 0,0073 .. 
<0.001 
0.0031 
<0.001 

I <1 
I <1 

•, 6.48 -. 
0.98 

-146.2 
177 
16.4 

4.0 Bj-

0 I .. 
.. 0.27::. .:1. 

B-5 

(DIJ.073.03) ·. 
BW-108· ; 'BiPI-1~ BW.11~· 

. ....... 
-09ml07 o912sl07'· 

.. 
f19171107 . 

<0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 
<0.001 <0.001 0.00039J 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
0.0037 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
0.0069 <0.001 0.00082J 
<0.001 <0.001 <0.001 
0.0029 <0.001 <0.001 
<0.001 <0.001 <0.001 

<1 <1 I <1 
<1 <1 I <1 

NM ·6.15 7.01 
NM 7.30 7.39 
NM -18.1 98.1 
NM 95 251 
NM 17.12 18.62 

4.1 j--_ I 1.7 Bj- 10j:_ 

NM 0 0 
·. 0.28 I <0.001 Au 0.021 

·--. 

. BW-2 

09128107• 

<0.005 
<0.001 
<0.02 
0.001 

<0.001 
<0.001 
<0.001 
0.002 
<0.001 
<0.001 
<0.001 
0.017. 

0.00048J 
. 0.0065 '. 

<0.001 

I <1 
I <1 

6.05 
7.69 
42.3 
99 

19.34 

2.0 Bj-

0 
0.0043A 

Fetn-uary 2008 



Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

-- .. . LOCATIONISAMPLE DATE .. · ·. '·>.:: ~ _, .. .• --- . . - . --
'. ~ .··-. 

··'p~-: 
. 

.·:. licLPI 
··,,· . - ~ '· •. 

·.' ... . .. 

Volatile Organics 
Acetone -
Benzene 0.005 
2-Butanone -
Chloroform -
1 1-Dichloroethane -
1,2-Dichloroethane 0.005 
1.1-Dichloroelhene 0.007 
cis -1,2-Dichloroethene 0.07 
trans -1 ,2-Dichloroethene 0.1 
Methylene chloride 0.005 
1,1, 1-Trichloroethane 0.2 
Trichloroethane 0.005 
1,1.2-Trichloroethane 0.005 
Tetrachloroethane 0.005 
Vinyl chloride 0.002 
Volatile Fatty Acids 
Acetic acid -
Propionic acid -

Field Indicators 
pH (S.U.) 

·, 

6.5-8.5'31 

Dissolved O.xygen (mgll} -
ORP (mV) -
Conductance, specific (uS/c -
Temperature (°C) -

Wet Chemistry 
Sulfate 250131 

lnorganlcs 
Iron, dissolved ferrous 0.3(31 

Manganese, dissolved 0.05131 

RMT, Inc. \ Medley Fann Site Steering Committee 

2007 Remedial Action Annual Report 
t I ")>G\'L IP/TI OO-n2CJ\57\00712C57.001.XLS 

; -· '- . 
. aW-201 .,_ .. 

&W~-... 
'0912'iiD7 ' o9l24irr7 

0.0035J 0.0066 
<0.001 <0.001 
<0.005 <0.005 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 

0.00063J 0.0038 
<0.001 <0.001 
<0.001 0.0068. 
<0.001 <0.001 

<1 <1 

I <1 <1 I 

5.86 9.04-
0.13 5.86 
-91.8 -114.6 
175 194 

16.77 18.69 

I 6.8j- 5.8j-

I 0 ' 0.5 I 
I 0.01 A 0.0048A I 

B-6 

-- . - ~- . . . -~ • . ,. 
aw-3:', sw:.c :. ,~-0~~1·' 

' 
09l2sio7 1 fi9/26/D7 .. • :- 09128107,' .' . 

<0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 
<0.001 <0.001 0~0024 

<0.001 <0.001 <0.001 
<0.001 <0.001 0.0097: 
<0.001 <0.001 0.00059 J 
<0.001 <0.001 _:0.079 . 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 0.041· 
<0.001 <0.001 <0.001 
<0.001 <0.001 '. 0.061:-
<0.001 <0.001 0.0084.:. 

<1 <1 <1 
<1 I <1 <1 

. 6.27 6.88 ... &:3&.:. 
2.70 223 0.31 
-9.2 -3.5 -89.3 
173 290 206 

16.43 15.61 18.03 

5.2j- 8.01- 5.2j-

0 0 '2 .. 

0.0039A <0.00089 AB u .- · . ;2.5' '.: .. 

Fellruary ZOOS 



Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

.. 
~··· . ' -~: . ·.. _-: _.,_~ ·.--:~ ~~ ~ ~-

·.. . :. :. ~~~~j~; 

Volatile Organics 
Acetone 
Benzene 0.005 
2-Butanone 
Chlorofonn 
1,1-Dichloroethane 
1,2-Dichloroethane 0.005 
1,1-Dichloroethene 0.007 
cis -1,2-Dichloroethene 0.07 
trans -1,2-Dichloroethene 0.1 
Methylene chloride 0.005 
1,1,1-Trichloroethane 0.2 
Trichloroethene 0.005 
1 1 2-Trichloroethane 0.005 
Tetrachloroethane 0.005 
Vinyl chloride 0.002 
Volatile Fatty Acids 
Acetic acid 
Propionic acid 

Field Indicators 
pH (S.U.) 
Dissolved Oxvc:~en CmQ/Ll 
ORP(mV) 
Conductance, specific (uS/c 

Temperature (°C) 
Wet Chemistry 
Sulfate I 
lnorganlcs 
Iron, dissolved ferrous 

Manganese, dissolved I · o.o5131 

RMT, Inc. \ Medley Farm Site Steering Committee 

2007 Remedial Aclion Annual Report 
t I WpGVL I P(T\IJO.n24l 1571 oon14JS7-0111 .!11.5 

<0.012 <0.005 <0.025 
<0.0025 0.0005J <0.005 
<0.012 <0.005 <0.025 

<0.0025 0.00044J <0.005 
0.005 0.005 0.004J 

;.: '.0.11 ·.0:11 ,,__. 0..45·..:·:· 
<0.0025 0.0011 <0.005 
'0.12'· ' 0.13:·,'· 
0.0075 0.0067 0.015 

<0.0025 <0.001 <0.005 
<0.0025 0.0013 <0.005 
0.0025 0.0027 0.0037 J 

'; 0.017 __ · . 0.017 0.013 
<0.0025 0.00068 J <0.005 

'·· 0.1·· ,', ' . 0~1. :_ ..• ·. '0.18: . ' 

I <1 <1 <1 
I <1 <1 <1 

6.86 NM 6.71 
0.38 NM 0.19 

-138.5 NM -203.4 
226 NM 226 

18.72 NM 18.94 

5.0j- 5.o i- I 5.1 i-

o.a.- ·.1 NM 1· ·· 1··· • 

.. · 3;.2. · I . - 3.1 ·. . I 3.2· 

B-7 

0.0061 0.0083 
<0.001 <0.001 
0.011 0.0098 
0.002 0.0015 

<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
0.0011 0.00082 J 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 

0.00023J <0.001 

<1 12 
I <1 3.1 

6.51 8.37 
NM NM 
NM NM 
306 321 
19.2 18.7 

<4.0 uj <4.0uj 

0 0.1 
0.05 - 0.056E 

February 2008 



Table 8-1 
Summary of Groundwater Analytical Results 

September 2007 

~--· ~ .. ~~ _'·.: ,' :-· ~-,-._; \ ).~-~ .... : -; -~-- .- ... · _.. ·-:. ~ ·-·· -· ~: __ .LOCAnONISAM~LE-DATE:. :~> 
--

p~<'. ~~ ~ MCLIII-
. - ·. 

,. -; .. 
; ' Mi:.!i~1 ,3 

'o9127iilf .: '- :09mlfii' 
Volatile Organics 
Acetone 0.05 <0.005 
Benzene 0.005 <0.001 <0.001 
2-Butanone <0.005 <0.005 
Chloroform 0.0021 <0.001 
1, 1-Dichloroethane 0.00076J <0.001 
1,2-Dichloroethane 0.005 <0.001 <0.001 
1,1-Dichloroethene 0.007 <0.001 <0.001 
cis -1 ,2-Dichloroethene 0.07 <0.001 <0.001 
trans -1,2-Dichloroethene 0.1 <0.001 <0.001 
Methylene chloride 0.005 0.00074 J <0.001 
1,11-Trichloroethane 02 <0.001 <0.001 
T richloroethene 0.005 <0.001 0.00071 J 
1,1,2-Trichloroethane 0.005 <0.001 <0.001 
Tetrachloroethane 0.005 <0.001 <0.001 
Vinyl chloride 0.002 <0.001 <0.001 
Volatile Fatty Acids 
Acetic acid <1 <1 
Propionic acid I <1 <1 
Field Indicators 
pH (S.U.) 6.5-8.5131 10~1' 6.98 
Dissolved 01MJ9n (m_g/l) NM .NM 
ORP (mV) NM NM 
Conductance, specific (uS/c 1142 560 

Temperature (°C) 18.3 18 
Wet Chemistry 
Sulfate 160 i- I 12 j-
lnorg_anics 

I 

'4 •• 
- . 

.n.~,
-~m7· 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
0.018 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<1 I 
<1 

6.82 
NM 
NM 

176.8 
20.6 

NM 

'-. 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
0.028 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<1 
<1 

&A 
NM 
NM 

137.9 
22 

1.8 Bj-

.,-·· .. , __ ... ·-··· 

--~-:·. ->~-~ J···-.- . 
. MLW;3;.4· . 

. ·lwnmi'; 

<0.005 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 

0.01 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

<1 
<1 

NM 
NM 

89.8 
20.5 

1.8 Bj-

Iron, dissolved ferrous 0.3131 NM NM NM 0 I 0 
Manganese, dissolved 0.05131 I NM 

RMT, Inc. \ Medley Farm Site Steering Committee 

2007 Remedial Action Annual RepoTI 
/:I "j>GVL IP/TI00-71243 1571 007124357-llOI .XLS 

NM NM I 0.002 A I 0.0066 

B-8 February 2008 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

.. . . ,. .... . . LOCA110NISAIIPLE DATE . :·.· . ·. 
pAJWiE1'ERiif 

c.... . . - . ~L~~~ 
. ..• 

Volatile Organics 
Acetone -
Benzene 0.005 
2-Butanone -
Chloroform -
1, 1-Dichloroethane -
1,2-Dichloroethane 0.005 
1 1-Dichloroethene 0.007 
cis -1 2-Dichloroethene 0.07 
trans -1,2-Dichloroethene 0.1 
Methylene chloride 0.005 
1,1,1-Trichloroethane 0.2 
T richloroethene 0.005 
1 1,2-Trichloroethane 0.005 
Tetrachloroethane 0.005 
Vinyl chloride 0.002 
Volatile Fatty Acids 
Acetic acid -
Propionic acid I -

Field Indicators 
pH (S.U.) 6.5-8.5131 

Dissolved Oxygen (mgll) -
ORP (mV) -
Conductance, specific _{uS/c -
Temperature (°C) -

Wet Chemistry 
Sulfate 250131 

lnorganlcs 
Iron, dissolved ferrous 0.3131 

Manganese, dissolved 0.05131 

RMT, Inc. \ Medley Farm Site Steering Committu 
2007 Remedial Action Annual Report 
H IYpGVI. IPfT\00-712431571 Ot:Jn 20357-00I.XLS 

. ,. .. -
sw-106 ., ·SW.108 
09/2ol07 .. . .o9t1iw7 

0.0025 •J 0.0045 •J 
. <0.001 <0.001 
<0.005 <0.005 
<0.001 0.0013 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 ., 0.013. 
<0.001 <0.001 
<0.001 '· 0.012,. 
<0.001 <0.001 

<1 I <1 
<1 I <1 

6.07 .6.24 
NM NM 
NM NM 

166.1 145.4 
15.7 16.7 

I 7.0 j- 5.3 j-
( 

I 0 0 
I . 0.88 . ;, . ''.0.086 

B-11 

-' . 
~.:1~ sw-m .. 

. - 09I2QID7 .• 09119107 .. 

<0.005. <0.005. 
<0.001 <0.001 
<0.005 <0.005 
<0.001 0.0018 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 <0.001 
<0.001 1 0.0058--·. 
<0.001 <0.001 
<0.001 0.0026 
<0.001 <0.001 

<1 <1 
<1 I <1 I 

6.23 6.04 .. 

NM NM 
NM NM 
91.7 117.1 
17.4 17.3 

1.7 Bj- I 1.8 Bj- I 

0 I 0 I 
0.011 A I 0.013 

- ' . . . ' .. · 
...... 
. ·sw..zo2·.· 
.- 09nsnri : 

<0.005. 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

0.00096J 
<0.001 

<1 
<1 

. '5.86 
NM 
NM 
71.3 
15 

2.4 Bj-

0 

:oA2· 

Febrwny 2008 
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Table B-1 

Summary of Groundwater Analytical Results 
September 2007 

. -

PARAMETER'~ 

'. · .. .. 
Volatile Organics 
Acetone 
Benzene 
2-Butanone 
Chloroform 
1, 1-Dichloroethane 
1 ,2-Dichloroethane 
1 1-Dichloroethene 
cis-1 2-Dichloroethene 
trans -1.2-Dichloroethene 
Methylene chloride 
1, 1.1-Trichloroethane 
Trichloroethane 
1,12-Trichloroethane 
Tetrachloroethane 
Vinyl chloride 

Volatile Fatty Acids 
Acetic acid 
Propionic acid 
Field Indicators 
pH (S.U.) 
Dissolved Oxygen (mQ/l) 
ORP(mV} '. 
Conductance, specific (uS/c 

Temperature (°C) 
Wet Chemistry 
Sulfate 

lnorganlcs 
Iron, dissolved ferrous 

Manganese, dissolved 

RMT, Inc. \ Medley Farm Site Staring Committee 

2007 Remedial Action Annual Rqxn't 
1:\ w,.GVL \PfT\OO.n243\57\00n2t357-llOI.XLS 

: - . 
.. 

MCLPI . 
. . 

' -
0.005 

-
-
-

0.005 
0.007 
0.07 
0.1 

0.005 
0.2 

0.005 
0.005 
0.005 
0.002 

I - I 
-

6.5-8.5131 

-
-
-
-

250131 

0.3131 

0.05131 

B-'.1.2 

- lOCATIOHISAMPt.E DATE · 
- .. .. 

; ' " 

~ .. ·SW ... 

o912ai07.' .. 091201117 

<0.005. <0.005. 
<0.001 <0.001 
<0.005 <0.005 
<0.001 0.01 
<0.001 0.00098J 
<0.001 <0.001 

0.00079J ... .0:015 
0.063 <0.001 

<0.001 <0.001 
<0.001 <0.001 
<0.001 0.0082 

.. · 0.13 ,., . 0.036' 
<0.001 0.0012 

; . -0.092···. 0.0033 
0~029; <0.001 

<1 <1 
<1 <1 

6.67 6.02 
NM NM 
NM NM 

178.9 103 
16.4 17.3 

4.4 i- 1.9 Bj-

1~5 .-. I 0.1 

2.1 I. 0.19 

Fetmulry 2008 
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Table B-1 
Summary of Groundwater Analytical Results 

September 2007 

Qualifiers 

111 Analytical results are reported in milligrams per liter (mg/1.) unless otherwise noted. Only parameters detected in at least 

one sample at a concentration above the laboratory reporting timh are included in this summary table. 
121 Maximum Contamin~nt Level (National Primary Drinki~g Water Standards); Drinking Water Standards and Heanh Advisories 

(USEPA, 2004) 
131 Secondary Maximum Contaminant Level (SMCL) (National Primary Drinking Water Standards);Orinking Water Standards and 

Heanh Advisories (USEPA. 2004) 

< - Concentration tess than the Quantitation Limit or not validated if accompanied by •u• qualifier. 

A - Analyte detected in method blank. 

B - The analyte has been detecled between the method detection limit and the reporting limit 

E - Estimated concentration due to matrix interferences. 

J - Concentration detected equal to or greater than the method detection limit but less than the reporting limit. 

N - Spiked sample recovery not wHhin control limits. 

• - Precision not within control limits. 

j- - Concentration considered an estimate biased low based on data validation. 

u - Laboratory reported detection not validated during data validation process. 

uj - Not detected; quantitation limit may be inaccurate or imprecise. 

NM - Not measured. 

Bolding indicates sample detection. 

Shading indicates sample exceeds MCL or SMCL. 

RMT, Inc. \ Medley Farm Site Steering Commillee 

2007 Remedial ACtion Annual Reporl 
H WpGVL I PfT\00.71143 \57\001114357-00I.XI.S B-13 Felmumj 2008 
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VolaUie Organic Compounds 
1,1,1-TCA 
1,1,2-TCA 
1,1-0CA 
1,1-DCE 
1,2-DCA 
2-Butanono 
Acetone 
Benzene 
Chloroe1hane 
Chloroform 
Chloromethane 
cls-1.2-0CE 
Methylene chloride 
PCE 
lrons-1,2-0CE 
TCE 
VinYl chloride -

Wal ChemlsllY 
Sullale 
Mot.olo 
Manaanese dissolved 
Volallle Fetty Aclda 
Aco1ic add 
Butvric add 
Lactic Add 
Proolonic add 
PYruvic Add 

Field Parametara 
Conductarce. specific (~S/cm 
DO!rnafl 
Ferrous Iron. dlssclved (ppm 
ORP mV 
oH o.u. 
Temoerature ·c 

,~ 

Table 3 
Summary of Groundwater Analytical Resulls • JanUIJY/February 2009 

Medley Farm NPL Site, Gallney, South Carolina 
~. 

- - ,_ (DIJ.OIII02J 
.W: ·>r'A-.i" ,_ 

,M_ -A.:.- .... AoT 
· Dt/30108 •• ·azAMiol -·-- .· 

litio511111-. ·- Ovoaiot 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 0.002 <0.001 0.0015 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 0.0027 <0.001 0.0031 0.00083J <0.001 
0.0021 0.0015 0.00094J 0.0042 0.0018 0.00054J 
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
<0.02 <0.02 <0.02L1 <0.02L1 <0.02L1 <0.02L1 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.005 0.004J <0.005 0.0034.1 <0.005 <0.005 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0058 0.0115 0.0041 0.0483 0.02U 0.0032 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 0.0188 <0.001 0.0173 <0.001 <0.001 
<0.001 <0.001 <0.001 0.00091J <0.001 <0.001 
0.0017 0.0378 0.0018 0.0571 0.0017 0.00085J 
0.0087 <0.001 0.0017 0.0132 0.0148 0.0015 

5.4 4.2 4.5 5.8 5.3 5.2 

8.03 0.4 2.81 1.3 3.17 2.92 

<1 <2.2u <1 <1 <1 <1 
<1 <1 <0.3Ju <1 <I <I 

<25 <25 <25 <25 <25 <25 
<1 <0.2Ju <1 <1 <0.7Ju <I 

<10 <10 <10 <10 <10 <10 

300 157 193 167 216 NA 
0.63 1.16 0.47 0.65 0.51 NA 
0.8 0 1.0 0.8 0.9 NA 

-37.2 110.1 29.0 44.7 44.0 NA 
7.02 6.61 8.83 6.90 6.79 NA 
16.68 16.38 16.18 16.60 18.57 NA 
Anafyllcal results rn 111ported in mllUgramt per Iter(~) 1111eu otharwla• l'ltMd. 

111 C~ntnltiC1'11Sinomlloua 

. A·f . 
.02/II!IW 

<0.001 
<0.001 
<0.001 
<0.001 

0.00055J 
<0.02 

<0.02L1 
<0.001 
<0.001 
<0.005 
<0.001 
0.003 
<0.001 
<0.001 
<0.001 

0.0005J 
0.0014 

5.1 

2.93 

<1 
<I 
<25 
<I 

<10 

224 
0.84 
0.9 
-4.9 
7.24 
16.80 

B (lnorvanlc) The 1nalyW hal bMin dtl.aecl betw.wt lh• method detection Umlland ~ ~~ng llmll 

J Conc.nlr111on ~aldered ., •Urnete b111ed on date valldellon. 

EaUmatlld conc.ntraUon. 

MO Metnx apka t'IO:Ivt~ry wn outai"- laborelory mntrol Dtnita. 

NA Not anai)'Dd. 

Bo6dlng ll"':ltc.t .. constituent dntdlcn. 

Il-l : IH 
01/211111 011221011 

<0.001 <0.001 
<0.001 0.0085 

0.00083J 0.0025 
<0.001 0.0013 
0.0028 0.0417 
<0.02L 1 <0.02L1 
<0.02L1 <0.02L1 
<0.001 <0.001 
<0.001 <0.001 
<0.005 <0.005 
<0.001 <0.001 
0.0113 0.0498 
<0.001 <0.001 

0.00045J <0.001 
<0.001 0.0022 
0.0021 <0.001 
0.0078 0.0401 

4.2 7.0 

5.78 4.37 

<1 <1 
<1 <1 

<25 <25 
<1 <1 

<10 <10 

231 296 
0.64 0.44 
1.5 1.0 

-129.1 -161.4 
6.70 7.03 
16.91 17.91 

(DU.QIIDI) 
IH .... BW·I 8W-1D5· . - BW-IOD' ~il~~ 

01/JVDo 01122101 OZ/00101 .. 011271111 01121101 ' 011211111' 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0158 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0032 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0011 <0.001 <0.001 <0.001 <0.001 <0.001 
0-277 <0.001 <0.001 <0.001 <0.001 <0.001 

c0.02L1 <0.02L 1 <0.02 <0.02L 1 <0.02L1 <0.02L1 
<0.02L1 <0.02L1 <0.02L1 <0.02L1 <0.02L1 <0.02L1 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.134 0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0088 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 0.00049J <0.001 
0.195 0.00094J <0.001 <0.001 <0.001 <0.001 

5.2 3.2J 1.t.J UJ 2.5J 2.5J 

3.84 1.76 <0.00082BJ u 0.0046J 0.00089J <0.005 

<1 <1 <I <1 <I <1 
<1 <I <I <I <I <I 

<25 <25 <25 <25 <25 <25 
<1 <1 <O.I!Ju <1 <I <1 

<10 <10 <10 <10 <10 <10 

324 132 97 117 NA 119 
-0.28 0.49 6.74 4.61 NA 4.82 

0.2 1.5 0 0 NA 0 
-105.0 -30.3 10&.2 86.5 NA 197.2 
1.20 6.55 6.48 8.23 NA 8.38 
18.25 17.25 17.75 18.99 NA 15.81 
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Volatile Organic Compo_1.111d1 
1.1,1·TCA 
1.1.2-TCA 
1.1-0CA 
1,1-0CE 
1,2-0CA 
2-8u1anone 
Acetone 
Benzene 
C~loroelhano 

Chloroform 
C~loromelhono 

cia-1,2-0CE 
Molhvtone c~lorlde 
PCE 
ltOII!l-1.2-DCE 
TCE 
Vlnyt Chloride 

twot Chem .. try 
Sullale 
Metals 
Manaanose dl5S01ved 

Volatile Fatty Acids 
Acetic acid 
Butvr1c acid 
Loctlc Add 
Proolonlc acid 

lf'ytuvlc Add 
Flold Parometoro 
ConductBnco. spoclflc (~Sicm 
DO mQ/l 
Ferrous Iron. dissolved (ppm 
ORP mV 
pH s.u. 
T emoeraturo •c 

Teble3 
Summary of Groundwatllr Anllytlcat Rtsutll· January/February 2009 

Medley Farm NPL Sll&, Gallnoy, South Carolina 

~ 
,., ·. , 

inw.toa aW·IOI ·aw..ito:~ '· B~ IIINOi; . aw.iu2 sw:J:.·-
Ovoo. 01121101· -~·,· Oti2Tiol -- o1M~D~ ·ott:l7101. .. 

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 0.00082J <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 0.0005&1 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 0.00041J <0.001 <0.001 <0.001 
<0.02 <0.02l1 <0.02 <0.02l1 <0.02 <0.02 <0.02L 1 
<0.02 <0.02L1 <0.02 <0.02L1 <0.02 <0.02 <0.02l 1 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 0.0042 <0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0018 <0.001 <0.001 0.0085 0.0019 0.0068 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
0.0028 <0.001 0.00078J 0.0182 0.0026 0.0047 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

4.6 1.4J 9.4 1.8J 6.9 5.1 4.5 

0.238 0.0022J 0.0015.1 0.0037J 0.0194 0.0179 <0.005 

<1 <1 <1 <1 <1 <1 <1 
<1Ju <1 <1 <1 <0.7Ju <1 <1 
<25 <25 <25 <25 <25 <25 <25 
<1 <1 <0.3Ju <1 <O.SJu <1 <1 

<10 <10 <10 <10 <10 <10 <10 

185 99 250 101 174 195 158 
0.83 6.30 4.98 5.34 0.79 5.55 2.68 

0 0 0 0 0 0 0 
101.7 210.4 124.9 137.9 108.9 94.5 143.8 
7.02 8.10 7.18 6.26 8.20 8.79 6.42 
15.77 18.87 16.66 17.91 15.99 15.64 15.85 

l,.sulll .. edlnrlil Iii• - ... 1"""-1 W\las ott.rwtso ncted. 

0'1 Concentratlcn II anomalous 

B {lncrganlc.) The •natyte * bMn delectad btttiiNn the method dtltection tlmll .,d lhe reporting lmil 

I eonc.ntrdon conald .. d an tstlmate besed on d:lt. wlldatlcn. 

EaUm~~ledc::c:n:entrwtlon. 

MO Mllllrl:l: spike IWX)Ioll81'1 was~ labcntory controllmlta. 

NA Notanalyz«<. 

~ Conc:entr•licn I••• than lhl Ouantilallon linil 01 nol Ylllld•ted if accompanied by '"u" qualifier. 

Boldl111 lndlcaln conslltuent dstecUon. 

BW-4.. .D~ 
011211111 01121109 

<0.001 <0.0025 
<0.001 <0.0025 
<0.001 <0.0025 
<0.001 <0.0025 
<0.001 0.0024J 

<0.02L 1 <0.05L1 
<0.02l1 <0.05L 1' 
<0.001 0.0034 
<0.001 <0.0025 
<0.005 <0.0125 
<0.001 <0.0025 
<0.001 0.089 
<0.001 <0.0025 
<0.001 0.403 
<0.001 <0.0025 
<0.001 0.183 
<0.001 0.0175 

8.2 8.7 

0.002J 1.47 

<1 <1 
<1 <1 
<25 <25 
<1 <1 

<10 1.8J 

242 233 
1.88 0.31 

0 1.0 
125.8 -108.7 
6.88 8.59 
15.05 18.23 

.. 
MLW-1~ DP~I- .... ~. MLW4-.2 . ili:W-M· .. ~-1. 

01128109 ·._01121109 01123101 01123109 01123101 ·oZ/031111 

<0.001 <0.002 <0.001 <0.001 <0.001 <0.001 
<0.001 0.0109 <0.001 <0.001 <0.001 <0.001 
0.0016 0.0018J <0.001 0.00078J <0.001 <0.001 
<0.001 0.0011J <0.001 <0.001 <0.001 0.00092J 

0.00057J 0.286 <0.001 <0.001 <0.001 <0.001 
<0.02l1 <0.04L1 <0.02L1 <0.02L 1 <0.02L1 <0.02 
<0.02L1 <0.04L1 <0.02l1 <0.02L1 <0.02L1 <0.02 
<0.001 <0.002 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.002 <0.001 <0.001 <0.001 <0.001 
<0.005 <0.01 <0.005 <0.005 <0.005 <0.005 
<0.001 <0.002 <0.001 <0.001 <0.001 <0.001 
0.0022 0.215 <0.001 0.0349 <0.001 0.003 
<0.001 <0.002 <0.001 <0.001 <0.001 <0.001 
<0.001 <0.002 <0.001 <0.001 <0.001 0.0027 
0.0024 0.0137 <0.001 <0.001 <0.001 <0.001 
<0.001 0.0017J O.OOOBJ <0.001 <0.001 0.0078 
0.0028 0.176 <0.001 0.00023J <0.001 <0.001 ) 

4.4 3.4J 8.3 3.8J 2.3J 2.4J 

2.24 3.25 0.0024J O.OOD81J 0.0117 0.128 

<1 <1 <1 <1 <1 <1Ju 
<1 <1 <1 <1 <1 <1 

<25 <25 <25 <25 <25 <25 
<1 <1 <1 <1 <1 <0.8Ju 
<10 <10 <10 <10 <10 <10 

308 252 490 90 48 658 
0.57 0.6 3.83 8.02 7.40 0.80 
1.0 0.8 0 0 0 1 

·124.7 -76.9 113.1 257.1 338.9 ·103.4 
7.07 7.05 7.30 6.49 6.64 8.10 
19.21 18.56 15.20 15.18 14.79 18.92 
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pARAIIETEJi"' • 
Volotlla Q!gonlc Com__l!!l!lnds 
11,1-TCA 
1,1,2-TCA 
1,1-DCA 
1,1..0CE 
1.2-DCA 
2-Butanono 
Acotone 
Benzene 
Chloroethane 
Chlorofo"" 
Chloromolhano 
cia·1,2·DCE 
Methylene chloride 
PCE 
tmtl! ·1.2..0CE 
TCE 
VinYl chloride 

Wo1 Chemistry 
Sulfnlo 
Motola 
Manoaneso dissolved 

Volatile FIIIIY Acids 
Acsllcacld 
Butyric acid 
Lactic Acid 
Propionic ecld 

1 PYruvic Acid 
Flold P1rometera 
COnductance, specifiC (~Stem 
DO mg/L 
Forrous iron, dissolved (ppm) 
ORP mV 

,pH s.u. 
T emDerature •c 

..W.Z4 IIW-SD Mw-'4-1 ·. 

./ 

Table3 
Swnmary of Groundwater Analytical Resultl· January/February 2009 

Medley F1rm NPL Sill, Glffnty, South CaroDno 
.. .. 

IIW4z:· 8YM IIW-101 SW·1Dl SW..10S' IIW-104 
oZiiloloe 0112WDe. 01~: .)tl~~~: o.- ofmWI 021031011 011Z11Di. ·omll/09 

, 
<0.001 <0.05 <0.001 <0.001 <0.001 

0.00089J <0.05 <0.001 <0.001 <0.001 
<0.001 <0.05 <0.001 <0.001 <0.001 
0.003 <0.05 <0.001 <0.001 <0.001 
<0.001 <0.05 <0.001 0.0021 <0.001 
<0.02 <1L1 <0.02 <0.02 <0.02 
<0.02 <ILl <0.02 <0.02 <0.02L1 

<0.001 0.0688 <0.001 <0.001 <0.001 
<0.001 <0.05 <0.001 <0.001 <0.001 

0.0042J <0.25 <0.005 <0.005 <0.005 
<0.001 <0.05 <0.001 <0.001 <0.001· 
0.0118 <0.05 <0.001 0.0018 <0.001 
<0.001 <0.05 <0.001 <0.001 <0.001 
0.0231 <0.05 <0.001 <0.001 <0.001 
<0.001 <0.05 <0.001 <0.001 <0.001 
0.0564 <0.05 <0.001 <0.001 <0.001 
0.0013 <0.05 0.00023J 0.0088 <0.001 

5.3 19.91'1 8.9 7.5 UJ 

1.98 2.2 0.804 4.32 <0.0044BJ u 

<1 <1 <I <1 <1 
<1 <1 <I <1 <1 

<25 <25 <25 <25 <25 
<1 <1 <0.4Ju <1 <0.8Ju 

<10 <10 <10 <10 <10 

171 507 828 447 71 
0.84 0.24 0.84 1.10 7.41 

3 1.5 0.8 1.0 0.1 
12.3 ·122.4 -83.3 -51.7 128.0 
8.82 7.07 7.45 7.02 6.21 
17.73 18.40 17.47 15.96 16.80 

AnlltyUcal ... sLltl .,. reported ln ~grams per lifer (mgll.) l.l'lleas otherwise nolod. 
tz) Concltltr.tkrl is 1nomaloua 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.02 
<0.02 

<0.001 
<0.001 
<0.005 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

0.00077J 
<0.001 

5.3 

0.0125 

<I 
<I 

<25 
<1 

<10 

118 
4.99 

0 
118.7 
6.50 
15.19 

B (k'lorglnlc} The enetyte hal been detected between the rn~thod deledkln llmll n thl ~rllng limit 

I eonc.ntrattan OI:II'ISidllnd an atlrnatli beNd on data valkSetlon. 
J Elllmated cancenlr8Uon. 
MO Maubl spike recovery wu outside lebcntory oontrcllllmftl. 
NA Hoi enatyzed. 

Bolding lndiClltn ODnllltUint dat.dion. 

<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.02 <0.02LI <0.02L I 
<0.02 <0.02LI <0.02L1 

<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.005 <0.005 <0.005 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 

4.2 <4.0 1.5J 

0.0009BJ 0.117 0.0172 

<1 <1 <1 
<1 <1 <1 

<25 <25 <25 
<1 <1 <1 

<10 <10 <10 

256 78 70 
3.05 6.80 6.50 

0 0 0 
83.7 212.7 241.7 
6.47 5.89 5.74 
16.51 15.97 15.81 

I 
sW-1011 SW·1DI · aw..o1 sW~2 . sw:>·. sw .. 
o1i21m . ozioclo9 02.<131111 01~ 011211110 0112MII 

<0.001 <0.001 <0.001 <0.001 <0.002 0.0098 
<0.001 <0.001 <0.001 <0.001 <0.002 0.0022 
<0.001 <0.001 <0.001 <0.001 <0.002 0.0014 
<0.001 <0.001 <0.001 <0.001 <0.002 0.0307 
<0.001 <0.001 <0.001 <0.001 <0.002 0.00082J 

<0.02L I <0.02 <0.02 <0.02L1 <0.04LI <0.02L1 
<0.02L I <0.02 <0.02 <0.02LI <0.04L I <0.02L1 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 
<0.005 <0.005 0.0017J <0.005 <0.01 0.0099 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 
<0.001 0.0011 <0.001 <0.001 0.008 <0.001 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 
<0.001 0.0141 0.003 0.002 0.274 0.0038 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 
<0.001 0.0159 0.0082 0.00064J 0.18 0.0398 
<0.001 <0.001 <0.001 <0.001 <0.002 <0.001 

8.2 . 4.8 UJ 2.1J 3.5J 1.4MOJ1 

0.0072 0.0795 0.018 0.108 0.68 0.375 

<1 <1 <I <1 <I <1 
<1 <1 <1 <1 <I <1 

<25 <25 <25 <25 <25 <25 
<1 <1 <0.3Ju <1 <I <I 

<10 • <10 <10 <10 <10 <10 

180 131 129 69 114 106 
7.07 3.61 5.27 2.24 4.08 5.44 

0 0.2 0 0 0 0 
184.9 118.0 107.7 46.9 53.4 230.4 
6.21 6.42 6.09 5.84 6.50 5.83 
14.23 12.62 15.63 14.92 13.87 15.12 



ltem3 
Summary Table, Total Chlorinated Ethenes 2000'- 2009 



November 2000 
A-1 0.1165 
A-2 0.1487 
A-3 1.7840 
A-4 0.2569 
A-5 0.0018 
A-6 0.0015 
A-7 0.0015 
8-1 0.0114 
B-2 0.0475 
B-3 0.1041 
B-4 0.0015 
BW-105 0.2774 
BW-108 0.0616 
BW-110 0.0122 
BW-201 0.0846 
BW-3 0.0954 
OP-2-1 0.0615 
DP-3-1 0.2377 
OP-3-2 1.0240 
MLW-1-1 0.2826 
MLW-1-2 0.0026 
MLW-1-3 0.0026 
MLW-3-1 O.D131 
MLW-3-2 0.0052 
MLW-3-3 0.0015 
MW-2-1 0.0015 
MW-2-2 0.0015 
MW-4-1 0.0015 
MW-4-2 0.2364 

Well designation at left 

Item 3: Data Summary, Total Chlorinated Ethenes 2000-2009 
Medley Farm Drum Dump Superfund Site 

December 2001 September 2004 February 2006 September 2007 
A-1 0.3765 A-1 0.0879 A-2 0.0029 A-1 0.0157 
A-2 0.2233 A-2 0.1573 A-3 0.0079 A-2 0.0362 
A-3 0.3530 A-3 0.0455 A-4 0.0104 A-3 0.0606 
A-4 0.0776 A-4 0.0063 A-5 0.0034 A-4 0.0163 
A-5 0.0845 A-5 0.0882 A-6 0.0095 A-5 0.1395 
A-6 0.0697 A-6 0.0330 A-7 0.0153 A-6 0.0311 
A-7 0.0495 A-7 0.0497 B-1 0.0026 A-7 O.D134 
B-1 0.0434 B-1 0.0500 B-2 0.0346 B-1 0.0200 
B-2 0.0063 B-2 0.0277 B-3 0.0126 B-2 0.2087 
B-3 0.0070 B-3 0.0988 B-4 0.0044 B-3 0.3374 
B-4 0.0032 B-4 0.0368 BW-108 0.0028 B-4 0.0216 
BW-105 0.0621 BW-108 0.0132 BW-109 0.0020 BW-105 0.0020 
BW-108 0.0343 BW-109 0.0020 BW-2 0.0285 BW-108 0.0148 
BW-110 0.0060 BW-2 0.0610 BW-201 0.0020 BW-109 0.0020 
BW-201 0.0040 BW-201 0.0028 DP-3-1 0.0520 BW-110 0.0023 
DP-3-1 0.5495 OP-3-1 0.4163 OP-3-2 0.0071 BW-2 0.0260 
MLW-1-1 0.2818 OP-3-2 0.2529 MLW-1-1 0.0017 BW-201 0.0021 
MLW-1-2 0.0719 MLW-1-1 0.0020 MLW-1-2 0.0018 BW-3 0.0020 
MLW-1-3 0.1385 MLW-1-2 0.0020 MLW-1-3 0.0020 DP-2-1 0.1954 
MLW-3-1 0.0071 MLW-1-3 0.0020 MLW-1-4 0.0034 DP-3-1 0.2238 
MLW-3-2 0.0032 MLW-3-1 0.0113 MLW-3-1 0.0025 DP-3-2 0.4662 
MLW-3-3 0.0021 MLW-3-2 0.0117 MLW-3-2 0.0222 MLW-1-1 0.0017 
MW-2-1 0.0015 MLW-3-3 0.0041 MLW-3-3 0.0608 MLW-1-2 0.0020 
MW-2-2 0.0091 MW-2-1 0.0417 MLW-3-4 0.0985 MLW-1-3 0.0020 
MW-30 0.0029 MW-2-2 0.0648 MW-2-1 0.0937 MLW-1-4 0.0022 
MW-4-1 0.0053 MW-30 0.2235 MW-2-2 0.0018 MLW-3-2 0.0195 
MW-4-2 0.0015 MW-4-1 0.1092 MW-30 0.0020 MLW-3-3 0.0295 

MW-4-2 0.2945 MW-4-1 0.0028 MLW-3-4 0.0115 
MW-4-2 0.0020 MW-2-1 0.0020 

MW-2-2 0.0702 
- MW-30 0.2950 

Concentration in micrograms/liter to right MW-4-1 0.0025 
MW-4-2 0.0086 

January 2009 
A-2 0.0165 
A-3 0.0664 
A-4 0.0079 
A-5 0.1339 
A-6 0.0311 
A-7 0.0134 
B-1 0.0217 
B-2 0.0909 
B-3 0.3300 
B-4 0.0058 
BW-105 0.0020 
BW-108 0.0056 
BW-109 0.0020 
BW-110 0.0023 
BW-2 0.0314 
BW-201 0.0055 
BW-3 0.0020 
OP-2-1 0.6825 
OP-3-1 0.0061 
OP-3-2 0.3937 
MLW-1-4 0.0024 
MLW-3-3 0.0361 
MLW-3-4 0.0020 
MW-2-1 0.0141 
MW-2-2 0.0924 
MW-30 0.0100 
MW-4-1 0.0020 
MW-4-2 0.0094 



Item 4 
Groundwater Plume Maps, Medley Farm NPL Site 

RMT Technical Memorandum, May 2009 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

February 27, 2009 

MEMORANDUM 

SUBJECT: Site visits and inspections 
Five Year Review process, 2009 

TO: Site Files 

FROM: 

Medley Farm Drum Dump, Gaffuey, Cherokee Co., SC Vr # 
Ralph 0. Howard, Jr., Remedial Project Manager iJ Ill tkf ~r 
Superfund Remedial & Site Evaluation Branch, ~ 

Superfund Division 

Tills memorandum documents two site visits/inspections completed in January and February 
2009, as part of the Five Year Review (SYR) process. A 5YR is in progress for this site. In 
accordance with 5YR guidance, a Five Year Review Site Inspection Checklist was completed 
based upon the inspections and is attached to this memorandum as Attachment I. No significant 
problems, shortcomings or issues were noted during the inspections. 

January 21, 2009 Site Visit 

On January 21, 2009, the RPM conducted a site visit and walk-through at the Medley Farm Site. 
Attending, with affiliations, were the following six (6) persons: 

Name 

Ralph Howard 
Greg Cassidy 
Chuck Williams 
Steve Webb 
Cait1in Current 
Lisa Clark 

Role 

EPA Remedial Project Manager 
SC DHEC Project Manager 
SC DHEC Hydrogeologist 
Project Manager 
Project Hydrogeologist 
Staff Hydrogeologist 

Affiliation 

US EPA Region 4 
SC Dept. Health and Envir-

onmental Control (SCDHEC) 
RMT, Inc. (PRP Consultant) 
RMT, Inc. 
RMT, Inc. 

A photocopy of the attendees' business cards is provided as Attachment 2. Personnel were 
onsite for about two hours, from I :00 to 3:00 PM. Webb and Howard led the group on a walking 
tour and inspection of the accessible portions of the 67-acre property, focusing mainly on the 
infrastructure present in the areas where remediation has been performed. These areas lie along 
the site entrance road and along Recovery Well Lines A and B, on the main cleared field area 
(the three soil vapor extraction (SVE) treatment areas), the water treatment building, and the 



discharge point and flow-measuring weir located downhill of the treatment building on Jones 
Creek. 

The attached Figures 1 and 2 show the locations ofthe site, and of all infrastructure components 
mentioned above. The site is not fenced; however entry is restricted by a gate across the road at 
the location shown. 

The infrastructure inspected includes forty (40) wells and piezometers usable in site groundwater 
treatments and monitoring, of which thirty (30) are currently used in the site monitoring 
program. All wells have lockable caps, and random checks indicated that they have functioning 
hinged caps with serviceable locks. To document the items observed, a Superfund Five-Year 
Review Checklist (Attachment 1) is attached. A set of photographs, mostly taken during this 
inspection plus a few useful ones taken in 2005, are provided as Attachment 3. 

After the site visit concluded, the RPM toured the immediate site surrounding area to verify land 
use conditions, and to observe A) Jones Creek streamflow conditions at the downstream bridge 
on Round Tree Road (SC Hwy SC-11-393), about two-thirds of a mile SSE ofthe site, and B) 
Thicketty Creek streamflow at the bridge on Burnt Gin Road, about 1.6 miles to the south. The 
rural character of the surrounding area was seen to be virtually unchanged since the 1990s and 
the time of the Record of Decision (1991). The predominant land uses near the site remain 
agricultural (farming), and pine- and mixed-wood forest. 

On June 22, 2009, prior to returning to Atlanta, the RPM visited the information repository used 
for all Superfund activities to date, which is the Cherokee County Main Library located at 300 E. 
Rutledge Street, in Gaffney. Materials available there were plentiful but are dated, and lacking 
in recent reports or information. This will be addressed and the improvement documented in the 
Five Year Review. 

February 26, 2009 Site Visit 

A second site visit was conducted at the site in February 2009. The main purpose of this visit 
was to familiarize the assigned Community Involvement Coordinator (CIC) with the site as part 
of preparations and work for the Five Year Review. The RPM and Coordinator (Ms. Sherry! 
Carbonaro) were accompanied on a foot reconnaissance ofthe site by property owner Mr. Sam 
Medley. After the reconnaissance the RPM and CJC completed a driving tour similar to that 
completed in January. On the preceding evening after arriving in Gaffney, February 25, the 
RPM and CJC met at his request with local nearby property owner Mr. Johnny Goode, who owns 
land across Burnt Gin Road to the west from the Medley property. Mr. Goode expressed no 
particular concerns or questions about the status of site cleanup; however at present he is in an 
ownership dispute with Same Medley, whom he contends has actually sold him the property. 
The RPM and assigned attorney at EPA are aware ofthe situation and have been communicating 
regularly with both Mr. Goode and his attorney, and Mr. Medley and his attorney. Mr. Goode 
understands EPA has no position on the matter nor on who owns the property. This discussion 
(Feb. 25) centered on any of his concerns about the site and his impressions and/or knowledge of 
whether his neighbors have any concerns. Mr. Goode does not believe his neighbors have any 
concerns about the ongoing cleanup. 
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Figure 1 - Site Location 
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Attachment 1 
Site Inspection Checklist 



Five-Year Review Site Inspection Checklist 

I. SITE INFORMATION 

Site name: fVt. eJ / e 

Location and Region: 

Agency, office, or company leading the five-year 
review: (AS f3f~ R.e io" t..( 

Remedy Includes: (Check all that apply) 
G Landfill cover/containment 
G Access controls 
G Institutional controls 
G GroundWater pump and treatment 

Dateofinspection: 1,. Zl- zoor 

G Monitored natural attenuation 
G GroundWater containment 
G Vertical barrier walls 

G Surface ~ei· c!>llection and treatmenJ.. 11 ..../- _ 1 j 6 · L 1 _1.' 
.Other~J -s,f"'- fre:/:;t.Af ff !Jr11w,.,.4~- ~U' IOdf!9filtiUJf,f'~"l 

ce v.ctive. ecblor,".., d .. o.-... • 
Attachments: .Inspection team roster attached • Site map attached A/la.dte.J 1'1~0 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager t'fr. 51-eve. WelJ,. Pr~iec..r 11.4!1Q.~ 
Name {( Title 

'1.-1- 2.001 
Date 

Interviewed G at site G at office. by phone Phone no. l~aQzS'f-lf~.3 
Problems, suggestio!lS;.Report attached-------------------

2. O&M staff __________ _ 
Name Title Date 

Interviewed G at site G at office G by phone Phone no. _____ _ 
Problems, suggestions; G Report attached------------------



\ 
OSWER No. 9355. 7-0JB-P 

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency 

:; 

\ 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency ~ bee~- H.~IU. ~v. [.,.Jrq/ {?tl>HEC) 
~--l~-09 ~3}Sffr¥t78 Contact b~~U.s.s IJy Pr'?.ft!~t ~ 

e T1tle Date Phone no. 
Problems; suggestions.eport attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; G Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; G Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; G Report attached 

4. Other interviews (optional). Report attached. 

;;te. propetf'v o~ -~ "" ~" r~ J('l-- f 
a> ~~Jcit/x.J ~ ~ ~o/--/A;tL~ fttJ-
tJJ/IfAI) , ~ JH-~o.. J,"'w 1:> tJ{ ~e lOO Cf 
F:ve. Yew flev,~. 

------------------------------- --------



OSWER No 9355 7-038-P 

INTERVIEW RECORD 

Site Name: /VleJ/e.l FtVtvt /)riAftt ~ ~fe EPA ID No.: 

Subject: kferv; e.w for '5-Yea.r l<evt~w . l'foO- I '( I 09 Tame: l'i 7..( Date: - -

Type: ktelephone o Visit o Other 0 Incoming #'6utgoing 
Location of Visit: 

Contact Made By: 

Name: RJp~ ftoWo-rJ. I Title: f\ PM Organization: t::.f A l!tj. L{ 

Individual Contacted: 

Name: SI-eve We..bh I Title: Pro 1--ec..t ~..__,u- Organization: R M r ;ct1, . 
Telephone No: grQ '1-l3 "f- q 3 h 3 Street Address: 3 0 PtA.IewcoJ. Dr\ve s ... ;-re I ()0 
Fax No: 

city, state, zip: 6mtt.;J~ SC Z-1& 15 
E-Mail Address: 5feve • Webb@ rr..f ;<I\£- • eo M 

Summary Of Conversation 

Et the· ~ah.;-,5 .">W ~flawtrl td~ IY.... 11-?t· C, IJ· C- G uf . 
-fl....e.· §('~- f":Jr£y..ce .. _Focvues f"\A," 7 ()"" fer.,/;;.r~c.e_, cter~oJ, 
~ fV'A•A/-~c..~ tl5~sj?ro{:ft:.~>. . 

~ L~ok~"!J ~ :,;tk_ (4!fl.d s,/lce ~0(} ~- 5/-e-..~e f{!.iJ d; W/1 P.. co-1-

+•A-..v f&.r"j pn~m 1 (e"'-'~'-'3 ""'"' ~'-f. w~lf """../ ""'.rly 
vJ'e~ l"'e5f., ·fr, tAJec.ho.;1.; hrJ..v fk tllfk t,fr ft,J_; /1 ~ft'\A.,_., 
"rt'J:..._C:,':j '' ~ m;f 1~1j/ ~J,_ fD o)C.tlrLe"'· /...cw .,;, rf-

(I"\ I z_e..- fie -/Ye~d-Jol. D/1 tp.!~ work/~~ >o 0.1'\ • 

• The. wt!IJ de- cat>voo.,~s7;j;_ w.rk """"' ,;, ;woc,-o 7 
(f?.eoo""'i wt/ls

1 
A....../ g_ ,.., ) f,.,., Atfo~J ft'.e<e /"Je-J,;,..efer 

~r~e-ll.s fo be \AseJ 1-o ;,'\Jed-~~~ f"ed!u- vJw.t.es ~~ 
so/.J,~,.. . 

.(}A M~~l' ,;s"'e f;r rl;er-. l...,,J-;_,~_s ~ 6e hJ~'~ o1""-o"" w~l/ wt:-: 
J.~~~e.. fl/~ we r~ ~otyferd. 'tt-vd Aow f,,.,,,t, fk. rt.lvteJ,J 

""- cho" • 
1 

Page 1 of___!_ 



OSWER M 9355 7 038 P 0. - -

INTERVIEW RECORD 

Site Name: l"leJiet hJM De~ o~ .J,/i. EPAIDNo.: 

Subject: :C"'fe;v;e-.~ .(;r s-- Y-eo..r' /(ev;ev.l Time: 
1f~~$-- I Date: 'f-~1,(// 

Type: jf"elephone o Visit o Other o Incoming . ~tgoing 
Location of Visit: 

Contact Made By: 

Name: ~pJ,. [-pwwe{ I Title: Rf~ Organization: £fA- ~A]. q 
Individual Contacted: 

Name: 6rtlf Gts~;J.y I Title: Pl'ol.e.4 ~pr Organization: 5C lJH£.[ 

TelephoneN:: i'03-g<f(p- tf 17C 
.., 

StreetAddress: ~00 /3M./{ Sfr11-e:f 
FaxNo: ~ 
E-Mail Address: CAU'I '4~ @dh« .Sl. ~oV City, State, Ziplo/Wkln~ 5( 2120 I 

Summary Of Conversation 

- We.· J,)c ... >J~J.. wl-..e~r k k~tAJ· trF 1):-v.t .X: lAws or re.J~.dz~__,.s-
1h1.r ~Ne.- new cr ~jul., ~ c-..fd or s-~~11 ~d ""'-e 
r~~i· There vv-~1"-0Ae. h-L )()..'!~ 6,J- Ae. wr'l/ le c.he&-

. ;"'J r~ I I ' • 

-A-s -fW M ~""""'t u;>~~ a-.1 r1res~ I.e :~/.<,:1-lj fl..:t,. 
tv...ve ,.....o ,_c;s"1-.e.s heyo""J i/..oie ~re.s.re/ 1" th.e. perr tc. 
cP""~s t>t ..... e.d. , . " 

-:I A/tel J,J ~'/ cor.hu.f.J Vt~ tf:.o-"le rl( eMAt/ 4es 
ru'e-,·v-e~. 

1 
FroM. ~t.'u1e !~ft {aa_I(Y\ey 59). 6~so..yJ 

V'"' c=J/!>(<•~-{j ""'"" ~ ~/.L)_ ••, Lofy D.r ;;1l 
or VHEC..- J.;!.fr;...J: Af jU. >f.vf o-f fk- owr.e.n¥ 

' 
( Mr./'1 X,r . .JOJ.... b.oo.le) k r;J ..c,._f/ /Y.f'l !'ferf(~f; edfD,-_, e( 
l1r:. We f;rJ {Sprf..<J -zoo'! .Nrjf-4(~! eJ.s.e.. 

Pagel of_i_ 



OSWER No. 9355. 7-038-P 

Ill. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

I. O&M Documents 
G O&Mmanual G Readily available G Up to date G NIA 
G As-built drawings G Readily available G Up to date G N/A 
G Maintenance logs G Readily available G Uptodate G N/A 

. Remarks 

2. Site-Specific: Health and Safety Plan G' Readily available G Uptodate G N/A 
G Contingency plan/emergency response plan G Readily available G Up to date G N/A 
Remarks 

3. O&M and OSHA Tra.;e.ing Records • G Re~y av~~l~ G Up to date 
Remarks P~P &>" "'trJr ft't.R:At4.,",.u r e,r pers vl\1\e/. 

~N/A 

4. Permits and SerVice Agreements 
G Air discharge permit G Readily available G Up to date .N/A 
G Effluent discharge G Readily available ~ptodate G N/A 
G Waste disposal, POTw , . G Readily available G Up to date .N/A 
G Other permits Und. k'J)t'cfiol\ G Readilyavailable .UpLd~e G N/A 
Remarks 4l4.tC. ~ NPbGS · ,...;;n_-:n,_ '"' Ff.f 

ro"kAc.l-or tL.rv:J 5CDHEC. 

5. Gas ~Deration Records G Readily available G Up to date .NIA 
Remarks 

6. Settlement Monument Recor.«ts G Readily available G Up to date .N/A 
Remarks 

7. Groundwater Monitoring Records G Readily available G Up to date G N/A 
Remarks 

8. Leachate Extraction Records G Readily available G Up to date .N/A 
Remarks 

9. Discharge CompUance Records 
G Air G Readily available G Up to date G N/ A 

. G Water (effluenk ,eJ .Readily &ailab!b, ~~p to Lte G:~A 
Remarks MA;....: .~ IN rttP (O...ff~ .. :fvr S-Ja: sc..... SCDHE.C • 

10. Daily Access/Security Logs G Readily available G Up to date ®N/A 
Remarks 
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IV. O&M COSTS 

I. 

\ 
\ 
\ 
l 
~ 

2. O&M Cost Records _ 5'ee. a.hcJve?. 
G Readily available G Up to date 
G Funding mechanism/agreement in place 
Original O&M cost estimate _________ G Breakdown attached 

Total annual cost by year for review period if available 

From To G Breakdown attached 
Date Date Total cost 

From To G Breakdown attached 
Date Date Total cost 

From To !.; Breakdown attached 
Date Date Total cost 

From To G Breakdown attached 
Date Date Total cost 

From To G Breakdown attached 
Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs During Review Period 

Describecos~and~ns: ---------------------------

V. ACCESS AND INSTITUTIONAL CONTROLS G Applicable G N/A 

A. Fencing 

I. 

B. Other Access Restrictions 

I. Signs and other security measures G Location shown on site map G N/A 
Remarks _______________________________________________________ __ 
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C. Institutional Controls (ICs) l&\ See J.,s·c .... J s(·tM J- rec.h;.,. 7.A. ~~ fl..tS. 
1. Implementation and enforcement Fi"ve '(e,.r ~1!...,.;~ I.~.J,.f. 

Site conditions imply ICs not properly implemented G Yes G No G N/A 
Site conditions imply ICs not being fully enforced G Yes G No G N/A 

Type of monitoring (e.g., self-reporting, drive by) 
Frequency 
Responsible party/agency 
Contact 

Name Title Date Phone no. 

Reporting is up-to-date G Yes G No G N/A 
Reports are verified by the lead agency G Yes G No G N/A 

Specific requirements in deed or decision documents have been met G Yes G No G N/A 
Violations have been reported G Yes G No G N/A 
Other problems or sugge:.1ions: G Report attached 

' 

2. Adequacy G ICs are adequate G ICs are inadequate G N/A 
Remarks 

D. General 

I. Vandalism/trespassing G Location shown on site map QPNo vandalism evident 
Remarks 

2. Land use changes on site G N/ A 
tPbservd 

. 
·MnJ,~ Remarks IV o"e: f\OI\ t '""' a/01.~ 

r ) 

3. Land use changes off siteG N/A / 
Remarks 

VI. GENERAL SITE CONDITIONS 

A. Roads G Applicable G NIA 

I. Roads damaged G Location shown on site map ®Roads adequate G N/A 
Remarks 

-
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B. Other Site Conditions 

Remarh 

: 

VII. LANDFILL COVERS G Applicable @NIA 

A. LandfiU Surface 

l. Settlement (Low spots) G Location shown on site map G Settlement not evident 
Areal extent Depth 
Remarks 

2. Cracks G Location shown on site map G Cracking not evident 
Lengths Widths Depths 

Remarks 

3. Erosion G Location shown on site map G Erosion not evident 
Areal extent Depth 

. Remarks 

4. Holes G Location shown on site map G Holes not evident 
Areal extent Depth 
Remarks 

5. Vegetative Cover G Grass G Cover properly established G No signs of stress 
G Trees/Shrubs (in<licate size and locations on a diagram) 
Remarks 

6. Alternative Cover (armored rock, concrete, etc.) G NIA 
Remarks ----

7. Bulges G Loca~on shown on site map G Bulges not evident 
Areal extent Height 
Remarks 
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8. Wet Areas/Water Damage G Wet areas/water damage not evident 
G Wetareas G Location shown on site map Areal extent 
G. Ponding G Location shown on site map Areal extent 
G Seeps G Location shown on site map Areal extent 
G Soft subgrade G Location shown on site map Areal extent 
Remarks 

9. Slope Instability G Slides G Location shown on site map G No evidence of slope instability 
Areal extent ' 
Remarks 

B. Benches G Applicable G N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

I. Flows Bypass Bench G Location shown on site map G NIA or okay 
Remarks 

2. Bench Breached G Location shown on site map G N/Aorokay 
Remarks 

3. Bench Overtopped G Location shown on site map G NIA or okay 
Remarks 

: 

C. Letdown Channels G Applicable G N/A 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep 
side slope of the cover and will allow the runoff water collected by the benches to move offofthe 
landfill cover without creating erosion gullies.) ~ 

l. Settlement G Location shown on site map G No evidence of settlement 
Areal extent Depth 
Remarks 

2. Material Degradation G Location shown on site map G No evidence of degradation 
Material type Areal extent 
Remarks 

3. Erosion G Location shown on site map G No evidence of erosion 
Areal extent Depth 
Remarks 
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4. Undercutting G Location shown on site map G No evidence of undercutting 

Areal extent Depth 
Remarks 

5. Obstructions Type G No obstructions 
G Location shown on site map Areal extent 
Size 
Remarks 

6. Euessive Vegetative Growth Type 
G No evidence of excessive growth 
G Vegetation in channels does not obstruct flow 
G Location shown on site map Areal extent 
Remarks 

D. Cover Penetrations G Applicable G N/A 

I. Gas Vents G Active G Passive 
G Properly secured/lockedG Functioning G Routinely sampled G Good condition 
G Evidence ofleakage at penetration G Needs Maintenance 
G N/A 
Remarks 

2. Gas Monitoring Probes 
G Properly secured/lockedG Functioning G Routinely sampled G Good condition 
G Evidence ofleakage at penetration G Needs Maintenance G NIA 
Remarks 

3. Monitoring Wells (within surface area of landfill) 
G Properly securedllockedG Functioning G Routinely sampled G Good condition 
G Evidence of leakage at penetration G Needs Maintenance G NIA 

Remarks 

4. Leachate Eitraction Wells 
G Properly securedllockedG Functioning G Routinely sampled G Good condition 
G Evidence ofleakage at penetration G Needs Maintenance G NIA 
Remarks 

5. Settlement Monuments G Located G. Routinely surveyed G N/A 
Remarks 
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E. Gas Collection and Treatment G Applicable G N/A 

I. Gas Treatment Facilities· 
G Flaring G Thermal destruction G Collection for reuse 
G Good condition G Needs Maintenance 
Remarks 

2. Gas Collection Wells. Manifolds and Piping 
G Good condition G Needs Maintenance ' 
Remarks 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
G Good condition G Needs Maintenance G N/A 
Remarks 

F. Cover Drainage Layer G Applicable G N/A 

I. Outlet Pipes Inspected G Functioning G N/A 
Remarks 

\ 

2. Outlet Rock Inspected G Functioning G N/A 
Remarks 

G. Detention/Sedimentation Ponds G Applicable G N/A 

I. Siltation Areal extent Depth G N/A 
G Siltation not evident 
Remarks 

2. Erosion Areal extent Depth 
G Erosion not evident 
Remarks 

I 

3. OudetWorks G Functioning G N/A 
Remarks 

4. Dam G Functioning G N/A 
Remarks 
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H. Retaining Walls G Applicable G N/A 

I. Deformations G Location shown on site map G Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

2. Degradation G Location shown on site map G Degradation not evident 
Remarks 

I. Perimeter Ditches/Off-Site Discharge G Applicable G N/A 

I. Siltation ~ Location shown on site map G Siltation not evident 
Areal extent Depth 
Remarks 

2. Vegetative Growth G Location shown on site map G N/A 
G Vegetation does not impede flow 
Areal extent Type 
Remarks 

3. Erosion G Location shown on site map G Erosion not evident 
Areal extent Depth 
Remarks 

4. Discharge Structure G Functioning G N/A 
Remarks 

VIII. VERTICAL BARRIER WALLS G Applicable ~/A 

I. Settlement G Location shown on site map G Settlement not evident 
Areal extent Depth 
Remarks 

2. Performance MonitoringType of monitoring 
G Performance not monitored 
Frequency G Evidence of breaching 
Head differential 
Remarks 



OSWER No. 9355. 7-0JB-P 

IX. GROUNDWATER/SURFACE WATER REMEDIES ®Applicable G N/A 

A. Groundwater Extraction Wells, Pumps, and Pipelines G Applicable G N/A 

I. 

' 2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
®Good condipon • G Needs Main~napce 

Remarks rv~ (,-'~(.J T VA.,._(fJ h!-/J-.1 !Jf'~-----------

3. Spare Parts and Equipment 
G Readily available G Good condition G Requires upgrade G Needs to be provided 

Rem~ks------------------------------------~-----------------------

B. Surface Water Collection Structures, Pumps, and Pipelines G Applicable G N/ A 

1. Collection Structures, Pumps, and Electrical 
G Good condition G Needs Maintenance 

R~~ks-------------------------------------------------------------

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
G Good condition G Needs Maintenance 

R~ks------------------------------------------------------------

3. Spare Parts and Equipment 
G Readily available G Good condition G Requires upgrade G Needs to be provided 

Rem~ks---------------------------------------------------------------



OSWER No. 9355. 7-038-P 

C. Treatment System G Applicable G N/A 

l. Treatment Train (Check components that apply) N /A 4 ,ore')e4. 
G Metals removal G Oil/water separatmn G Bioremediation 
G Air stripping G Carbon adsorbers 
G Filters 
G Additive (e.g., chelation agent, flocculent) 
G Others 
G Good condition G Needs Maintenance 
G Sampling ports properly marked and functional 
G Sampling/maintenance log displayed and up to date 
G Equipment properly identified 
G Quantity of groundwater treated annually 
G Quantity of surface water treated annually 
Remarks 

2. Electrical Enclosures and Panels (properly rated and functional) 
G N/A G Good condition G Needs !laintenan_M 

dW .~'0 ~ ,s~. Remarks (.o,J.rol ~ ... e-l tAi -rn-.... t. 6_( '1' - 0 

3. Tanks, Vaults, Storage Vessels 
G N/A G Good condition G Proper secondary containment G Needs Maintenance 
Remarks 

4. Discharge Structure and Appurtenances . 

G N/A ~~condition J G Needs ~ance ~· fl: 
Remarks 1), • ,~tr-# .. ,e To~es - OK c.a • ~-

I 

5. Treatment Buildiog(s) · 
G N/A ®Good condition (esp. roof and doorways) G Needs repair 
G Chemicals and equipment properly stored 
Remarks 

6. Monitoring Wells (pump and treatment remedy) 
®Properly securedllockedG Functioning ®Routinely sampled G Good condition 
G All required wells located G Needs Maintenance G N/A 
Remarks 

D. Monitoring Data 

I. Monito~ata 
@Is of acceptable quality s routinely submitted on time 

2. Monitoring data suggests: 
@Groundwater plume is effectively contained @contaminant concentrations are declining 
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D. Monitored Natural Attenuation 

l. Monitoring Wells (natural attenuation remedy) 
G Properly securedllockedG Functioning . G Routinely sampled G Good condition 
G All required wells located G Needs Maintenance G N/A 
Remarks 

X. OTHER REMEDIES 

' 
If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of tbe Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant 

plume, rninimr~ infiltration and gas emissioo. etc. Yt ~~ ~ 
See.. -te,t_f C)f- Fr v-e f.N" vre.JJ ~orf. 

' • 

\ 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discr~s their relations~o F,. <;urry~ and long-ter;n prot~ness~J the remedy. 

SeP -le..,.t tV-e. ew /!fvte.o.J .orf-. .. , 
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c. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as tmexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

D. · Opportunities for- Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

·~ 

( 
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Steve W. Webb, Pti.D~ P.E. 
Senior Project Manager 

RMT,Inc. 
Patewood Plaza One, Su~e 100 
30 Patewood Drive 
Greenville, SC 2!1615-3535 

steve.webb@rmtinc.com 

Direct 1164-234-9363 
Office: 864·28HJ030 
Fax: 1164-281-ll288 
Cell: 1164-787-6453 

Caitlin Current. P.G. 
Project Hydrogeologist 

RMT.Inc. 
30 Patawood Drive, Surte 100 
Patewood Plaza One 
Greenville. SC 29615-3535 

caidin.curront'@rmtinc.com 

Direct 864-234-9134 
Office: 864-281-ooJO 
Fax: B64-28HJ288 

. . ~ 

:,..5 . . . ,. -.nntinc.com . · - : ., ·; 
a1ii...., ·. ~ : . . 

ENVIRONMENTAL 

PROTECTION AGENCY 

Ralph 0. Howard, Jr. 
Remedial Project Manager 

Superfund Remedi•l •nd Sit~ Ev•lualion Branch 

S.m Nunn Atlanta Federal Center 
61 Forsyth Street 
Atlanta, GA 30303-3104 

Telephone: H04l562-8829 
Fax: (404) 562-8788 
E-m•il: howard.r•lph@epa.gov 
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2600 Bulls-. Columbia. sc 29201-1708 i" 
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Attachment 3 
Site Inspection Photographs 



Satellite view (USGS imagery 2008) of site and surrounding area. Hatched area 
denotes former disposal areas. Site boundaries approximate. 



January 2009 Photographs 

"Mothballed" soil vapor extraction blower unit and piping. 



View back to northwest, from field, along entrance road. 

View looking southeast along road, to water treatment building (fenced/ 
metal roofvisible); road turns hard-left, north, to A-Well Line. 

View opposite that at left, northwestward. 



NPDES Outfall on Jones Creek, with Diffuser. Closer view of diffuser (April 2008) 



December 2005 Photographs 

A-Line wells. Left: Well A-2, view facing northeast. Right: Well A-6, northeast limit of A-Line. View faces north. 

Information Repository: Cherokee County (SC) Main Library, in Gaffney. 



ATTACHMENT F 
Review of ARARs and Risk Criteria, Selected Remedy 



Item 1 
Review of Selected Remedy Risk Criteria for 2009 Five-Year Review 

Medley Farm NPL Site, Gaffney, SC 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 4 

61 Forsyth Street, S.W. 
At1anta, Georgia 30303 

MEMORANDUM 

SUBJECT: 2009 Five-Year Review Report 
Medley Farm Site 
Gaffuey, Cherokee County, South Carolina 

FROM: Ofia Hodoh 

TO: 

Technical Services Section 
Superfund Support Branch 

Ralph Howard, RPM 
Superfund Remedial and Site Evaluation Branch 

THROUGH: Glenn Adams, Chief 
Technical Services Section 
Superfund Support Branch 

April 20, 2009 

Per your request, I have reviewed the Record of Decision (05/29/1991) and Second 
Five-Year Review Report (09/2004) for the Medley Farm Drum Dump Site, in Gaffney, 
South Carolina. My review has focused on the human health risk aspects of the document, 
related to the Comprehensive Five-Year Review Guidance (EPA 200 I b), Section 4.2, Question 
B: Are the·exposure assumptions, toxicity data, cleanup levels, and remedial action objectives 
used at the time of the remedy selection still valid? 

Specific Comments 

I. Changes in Exposure Pathways: 
The exposure assumptions used to develop the Human Health Risk Assessment included 
both current exposures (off-site residents and trespassers) and potential future exposures 
(off-site resident adult/child). There are no changes in these assumptions for 2009. 

1 



2. Changes in Toxicity and Other Contaminant Characteristics- (Carcinogens 
Groundwater) 

a. There have been no changes in the cancer slope factor (CSF) for chloromethane, 
1 ,2-dichloroethane, methylene chloride, and 1,1 ,2-trichloroethane. These risks 
will remain the same for the groundwater pathway. 

b. The COCs (Benzene, 1, 1-dichloroethane. 1, 1-dichloroethene, tetrachloroethene 
and trichloroethene) have new or revised toxicity values. A recalculation of risks 
was performed comparing the original toxicity values from the original BRA and 
the revised toxicity values currently recommended by EPA. For carcinogenic 
risks, the new or revised slope factors increased or decreased the overall risk 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total groundwater ingestion risk decreased from 1 E-2 to 9E-4, which still 
exceeds EPA's acceptable risk range of lxl0-4 to 1x10-6

• The cleanup levels 
identified in the ROD were recalculated based on the new or revised toxicity 
values and they are still within EPA's risk range. 

Table A: Groundwater (Carcinogens) 
Compound Change in CSF Risk Remedial Recalc New Risk 

(increase Level1991 risk from within 
or ROD 1991 RL EPA risk 

decrease) (ug/L) range 
(YIN) 

Benzene YES increase 5 3.40E-06 YES 
Chloromethane same same - - -

1, 1-dichloroethane NTV increase 350 2.40E-05 YES 
1 , 1-dichloroethene YES decrease - - -
1 ,2-dichloroethane same same - - -
methylene chloride same same - - -
tetrachloroethene YES increase 5 3.30E-05 YES 
1, 1 ,2-trichloroethane same same - - -
trichloroethene YES increase 5 B.OOE-07 YES 

.. 
NTV - new tox1c1ty value 

3. Changes in Toxicity and Other Contaminant Characteristics- (Non-carcinogens 
Groundwater) 

a. There have been no changes in the Reference Dose (RIDs) for methylene 
chloride, tetrachloroethene and l, I ,2-trichloroethane. These HQs wi II remain the 
same for the groundwater pathway. 

b. The COCs (Acetone, Benzene, 2-Butanone, 1, 1-dichloroethane, 1,1-
dichloroethene, 1 ,2-dichloroethane, 1 ,2-dichloroethene (mixed) and 1,1, )
trichloroethane) have new or revised toxicity values. A recalculation of hazards 
was performed comparing the original toxicity values from the original BRA and 
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the revised toxicity values currently recommended by EPA. For non-carcinogenic 
hazards, the new or revised reference doses increased or decreased the overall HQ 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total groundwater ingestion hazard decreased from 5.62 to 1.47 which is 
above EPA's acceptable hazard index of 1.0 for non-carcinogenic effects. The 
cleanup levels identified in the ROD were recalculated based on the new or 
revised toxicity values and they are still less than 1.0. 

Table 8: Groundwater (Non-carcinogens) 
Compound Change in RID HQ Remedial Recalc NewHQ 

increased Level1991 HQ <1.0 
(Y/N) ROD from 1991 (YIN) 

(ug/L) RL 

Acetone YES decrease - - -
Benzene NTV increase 5 0.036 YES 
2-Butanone YES decrease - - -
1,1-dichloroethane YES decrease - - -
1,1-dichloroethene YES decrease - - -
1,2-dichloroethane NTV increase 5 0.007 YES 
1,2-dichloroethene (mixed) YES increase 7 0.022 YES 
methylene chloride same same - - -
tetrachloroethene same same - - -
1,1,1-trichloroethane YES decrease - - -
1,1 ,2-trichloroethane same same - - -.. 
NTV - new tox1c1ty value 

4. Changes in Toxicity and Other Contaminant Characteristics- (Carcinogens Soil) 

a. There have been no changes in the cancer slope factor (CSF) for 1,1 ,2-
trichloroethane, 1,1 ,2,2-tetrachloroethane, methylene chloride, bis-2-
ethylhexy1phthalate and toxaphene. These risks will remain the same for the soil 
pathway. 

b. The COCs ( 1 ,2-dichloropropane, styrene, tetrachloroethene, trichloroethene, vinyl 
chloride, and PCB) have new or revised toxicity values. A recalculation of risk 
was performed comparing the original toxicity values from the original BRA and 
the revised toxicity values currently recommended by EPA. For carcinogenic 
risks, the new or revised slope factors increased or decreased the overall risk 
value for each receptor. For the most sensitive receptor, the adult/child resident, 
the total soil ingestion/dermal risk decreased from 2E-5 to 5E-6, which is within 
EPA's acceptable risk range of 1 X 1 o-4 to 1 X l o-6 

0 The cleanup levels identified in 
the ROD were recalculated based on the new or revised toxicity values and they 
are still within EPA's risk range. 
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Table C: Soil (Carcinogens) 
Compound Change in Risk Remedial Recalc New 

CSF (increase Level risk Risk 
or 1991 from within 

decrease) ROD 1991 EPA 
(uglkg) RL risk 

range 
(Y/N) 

1,1,2-trichloroethane same same - - -
1,1,2,2-
tetrachloroethane same same - - -
1,2-dichloropropane YES decrease - - -
methylene chloride same same - - -
styrene YES decrease - - -
tetrachloroethene YES increase 1.6 2.7E-06 yes 
trichloroethene YES increase 0.5 2.0E-08 yes 
vinyl chloride YES decrease -
bis(2- same 
ethylhexylphthalate) same -
toxaphene same same -
PCB-1254 YES decrease -

5. Changes in Toxicity and Other Contaminant Characteristics- (Non-Carcinogens Soil) 

a. There have been no changes in the Reference Dose (RIDs) for 1,1 ,2-
trich1oroethane, ethy1benzene, methylene chloride, styrene, tetrachloroethene, 
buty1benzylphtha1ate, di-n-buty1phthalate, and bis-2-ethylhexylphthalate. These 
HQs will remain the same for the soil pathway. 

b. The COCs ( 1,1 ,2,2-tetrachloroethane, I ,2-dich1oroethene (mixed), vinyl chloride, 
1,2,4-trichlorobenzene, di-n-octylphthalate, and PCB-1254) have new or revised 
toxicity values. A recalculation of hazards was performed comparing the original 
toxicity values from the original BRA and the revised toxicity values currently 
recommended by EPA. For non-carcinogenic hazards, the new or revised slope 
factors increased or decreased the overall HQ value for each receptor. For the 
most sensitive receptor, the adult/child resident, the total soil ingestion/dermal 
hazard index increased from 0.005 to 0.133, which is below EPA's acceptable 
hazard of 1.0, for noncarcinogenic effects. The cleanup levels identified in the 
ROD were recalculated based on the new or revised toxicity values and they are 
still within EPA's risk range. 
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TableD: Soil (Non-Carcinogens) 
Compound Change in HQ Remedial Recalc New 

RID (increase Level HQ HQ 
or 1991 from <1.0 

decrease) ROD 1991 (YIN) 
(ug/L) RL 

1,1 ,2-trichloroethane same same - - -
1 '1 ,2,2-
tetrachloroethane YES increase - - -
1 ,2-dichloroethene 
(mixed} NTV increase 2.1 0.002 yes 
ethyl benzene same same - - -
methylene chloride same same - - -
styrene same same - - -
tetrachloroethene same same - - -
vinyl chloride NTV increase - - -
1 ,2,4-trichlorobenzene YES decrease - - -
butylbenzylphthalate same same - - -
di-n-butyl phthalate same same - - -
di-n-octylphthalate YES decrease - - -
bis(2- same same 
ethylhexylphthalate) - - -
PCB-1254 NTV increase - - -

5 



6. Changes in the Remedial Levels for COCs in Groundwater: 

COCs 1991 8 
1991

8 1991 8 2004b 2004b 2009< 2009< 2009d 

Max Rem Rem Second Second 5-Year 5-Year Regional 
Cone. Levels Exceeded 5-Year 5-Year Review Review Screening 

Detected from (YIN) Review Review MCLs MCLs Level 
(!lg/L) ROD MCLs MCLs Exceeded (!lg!L) 

(ug!L) Exceeded (YIN) 
(YIN) 

Acetone 1.8E+01 3.5E+02 no N/A NIA N/A N/A 2.2E+03 
Benzene* l.IE+Ol 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
2-Butanone 1.3E+OI 2.0E+03 no N/A no N/A N/A 7.1E+02 
Chloromethane 2.6E+OI 6.3E+OI no I.OE+02 no N/A N/A 1.8E+OO 
Chloroform* l.OE+OI I.OE+02 no l.OE+02 no N/A N/A N/A 
I, 1-dichloroethane 1.2E+02 3.5E+02 no N/A no N/A N/A 2.4E+OO 
I ,2-dichloroethane 2.9E+02 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
I ,2-dichloroethene 

(mixed) N/A 7.0E+OO N/A N/A no N/A N/A 3.3E+OI 
1 ,2-dichloroethene* 
(cis) 2.2E+03 7.0E+OI YES 7.0E+OI YES 7.0E+OI YES N/A 
I ,2-dichloroethene* 
(trans) 3.1E+OI I.OE+02 no I.OE+02 no I.OE+02 no N/A 
methylene chloride* l.IE+02 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
tetrachloroethene* 2.0E+02 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
I, I, !-trichloroethane* 3.4E+03 2.0E+02 YES 2.0E+02 YES 2.0E+02 YES N/A 
I, I ,2-trichloroethane* 1.8E+OI 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
trichloroethene 7.2E+02 5.0E+OO YES 5.0E+OO YES 5.0E+OO YES N/A 
a1991 Remed1at1on Levels from the 1991 ROD. 
b2004 Second 5-Year Review MCLs based on 2003 MCLs (EPA, 2003a). 
"2009 5-Year Review MCLs based on 2003 MCLs (EPA, 2003a). 
d2009 Regional Screening Levels for tapwater corresponds to a 1 O.s risk level for carcinogens or a Hazard 

Quotient (HQ) of 1 for non-carcinogens (EPA, 2008). 
*MCLs from the 1991 ROD. 

a. No changes have occurred in the MCLs for the following COCs (benzene, I ,2-
dichloroethane, cis- I ,2-dichloroethene, trans- I ,2-dichloroethene, chloroform, methylene 
chloride, tetrachloroethene, I, I, I-trichloroethane, I, I ,2-trichloroethane; trichloroethene) 
from the original l99I ROD to 2009. The cleanup goals based on the current MCLs are 
still valid for these COCs. 

b. Acetone- The original cleanup goal of350 ppb was derived from an EPA reference dose 
(RID). The current RID in IRIS has not changed since the original calculation. By 
comparison, the tap water RSL is 2,200 ppb. The maximum detect did not exceed the 
I99I ROD cleanup goal nor does it exceed the current RSL and may be dropped from the 
list for further monitoring. 
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c. 2-Butanone- The original cleanup goal of2,000 ppb was derived from an EPA reference 
dose (RID). The current RID in IRIS has not changed since the original calculation. By 
comparison, the tap water RSL is 710 ppb. The maximum detect did not exceed the 199I 
ROD cleanup goal nor does it exceed the current RSL and may be dropped from the list 
for further monitoring. 

d. Chloromethane- The original clean up goal of 63 ppb was chosen to be representative of 
a one in one hundred thousand (I o-5

) excess cancer risk. By comparison, the tap water 
RSL is I.8 ppb. The maximum detect (26 ppb) did not exceed the 199I ROD cleanup 
goal however it is above the tap water RSL at the I E-6 cancer risk level, but within the 
EPA target cancer risk range (I E-6 to 1 E-4 ). 

e. I, 1-dichloroethane- There is uncertainty associated with this standard. The original 
cleanup goal of350 ppb was derived from an EPA reference dose (RID) with a 10-fold 
safety factor. There is not currently an RID available on EPA's IRIS. Under the IRIS 
carcinogenicity assessment for lifetime exposure, the weight-of evidence characterization 
is "C". for possible human carcinogen. By comparison, the tap water RSL is 2.4 ppb. 
The maximum detect (120 ppb) did not exceed the 199l ROD cleanup goal however, it is 
above the tap water RSL at the I E-6 cancer risk level, but within the EPA target cancer 
risk range (IE-6 to IE-4). 

f. Dichloroethylene, I,2- (Mixed Isomers)- In the 1991 ROD, the cleanup goal is 7 ppb, 
based on unknown origin of value. No maximum concentration is identified in the 1991 
ROD for this constituent. 

7. Conclusions- Soil 
It is recommended that no changes to the reviewed remediation levels be made. The 
cleanup levels identified in the ROD were recalculated based on the new or revised 
toxicity values and they are still within EPA's risk range.· 

8. Conclusions - Groundwater 
The 2nd Five-Year Review (2004) recommended that I, I-dichloroethane, 2-butanone, 
acetone, and chloromethane be reevaluated to determine if changes to the reviewed 
cleanup goals need to be made. These COCs were evaluated in this Five-Year review 
and it is recommended that no changes to the reviewed remediation levels be made. The 
cleanup levels identified in the ROD were recalculated based on the new or revised 
toxicity values and they are still within EPA's risk range. 

If I can be of any further assistance or if you have any questions, please call me at 404 562 9176. 
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Item 2 

ARARs Table from the 1991 Record of Decision (ROD) 

Medley Farm NPL Site, Gaffney, SC 

S!IE EEATUBEJI-QCATION 

Wllhln 61 melers (200 feel) of a fauh 
displaCed in Honocene time 

Within 1 oo-year flood plain 

Witl'lln llood plain 

Within area where actiOn may cause 
irreparable harm. loss 
ot destruction 01 significant artilacrs 

TABLE 20 
POTENTIAL LOCATION· SPECIFIC ARARs 

MEDlEY FARM SITE 

8£QUIBEMEHI SYNOPSIS 

FEDERAL 

40 CFA 264.1 8(a) New treatmem. storage. or 
disposal of halardous waste 
prol'llbbed: applies to RCRA 
hazafdolls waslo: treatment. 
·seorago, or diSposal. 

40 CFA 264.18(bl Facility must be designed, 
constructod. operaled, and 
maintiliried to avoid washout 
applies lo RCRA hazardous 
waste; trealmel11, slored. or 
disposal. 

Protection or liOodplains ACtion lo ;m;rid adverse alls~5. 
(40 CFR 6, Appendix A); minimize potential harrn. restore 
Frsh and Wildlile and preserve n<~tural and 
Coordination Act (16 USC benelicial vatU11s: applies to 
661 1:1 ZQ.); 40 CFR ildioflth!JI will oowr in a llood 
6.302: Flood plains plain, I.e., lowlands, and 
E~eculive Order (EO rola1ively flat areas adjolnlrg 
11988) inland and coaslal walers and 

other Oood prone areas-

Nallonal Hls1orlcal Requires lhal action be taken tO 
P1eservation Acl (16.USC recover and preserwe al'lilacts. · 
Seaion 469); 38 CFA Part wllen alleratian ol terrain 
65 threalens signilicant sc:ient~ic. 

prehistorical. historical. or 
arcnaoological data. 

CQNSIQEBADON IN IH!S FS 

Nol an MAR since Site Is nol 
within 200 feel of a fault 
dlsplacod in Ho~ne lime. 

Not an ARAB since Sile Is not in 
a 100·year floOd plain. 

Not an ARAB since Sile Is not tn 
a flOod plain. 

Not an ARAR Slnee Sl!a Is not a 
deSigna1ed archaaOIDgtcat area. 



SITE FEAI':JRE!LOCATION 

Cri'lfcal habitat upon whi_ch 
endangered l!pecies or threatenlld 

: speci_es depends 

Wetlands 

Wilderness area 

·Within area anecfing national wild. 
SQ!nic., or recril illional river 

Classi!ication and potential u~:o or an 
aqulllir · · 

Within 1 Oo-year floOd p~in 

Wetlands 

. TABLE 20 (CONTINUED) 
POTENTIAL LOCATION- SPECIFIC ARARs 

Endangered Species Act 
ol 1973 t t6USC 1531 J:J 
sg.): SO CFR Part 2QO, 50 
CFR Part 402: Fish and 
Wildtile Coorctination Ad 
(16 usc 661 ~~-); 33 

.CFR Parts 320-330 

Clean Warer Act Sedion 
404; 40 CFR Pall 230, 33 
CFA Pai1s 320-3.10 

40 CFR Pall 6. Appenclhc A 

Wildemess·Act (16 USC· 
11::11 etKQ.): 50 CFR 35.1 
timt-

Wild and SCeniC Rivers Act 
(16 usc 1271 Ill :;.eJI.}; 
sec!Zin 7 (a)); 40 CI'R 
6.302{0} 

• Guidelines tor Ground 
Walef Cla$$i2iGaliDn, EPA 
Ground Waler Protection 
Stfillegy. (USF.PA, 1984; 
USEPA; 1986) 

f!EQUIBEMENT SYNOPSIS 

tl.endangered or threatened 
~;pecies ;~re present; action must 
be taken to conserve. 
'endangered or itue;~tenecl 
specie5, i~uding wnsuiJation 
wi;h the Department otlrl1erior. 

For wetlands~ defined by U.S. 
. Army Corps ol Engineers 
. roiQUt::llions, mn~tt<~ke li!Ciion to 
prohibit di:s(;harge of dred!rad or 
liD material in1o wiltlamss without 
parmit: · 

For acilon involving coi'ISiruetion 
ol tacililies or rnanagemem ol 
propeny in walland& (as dl!lined 

.1.1)1 .tO (;FA Pad n_ Appefl(lix A, 
,action 4(j)); <Jelion must be 
taken 10 avoilt alive~ ettects, 
ritin!miz~.-po11inlial harm. a net . 
-pres8111e and enoonca . . 
wellanils. lo_lh& Olclont poss_illle. 

for Federa!ljl~ed area 
designated as wildjjmess area, 
the area must be admirri51ered In 
such mamer as Will leave ft 

. unlmpared 85 wilderness ;and_ to 
preserve ils wilderness. 

For acrivities rtiat allect or may 
aller;;r any ollhe riv&rs spccir.ed 
in sadiOn 1271(a}. must avoi(l 
laking or a~llng In action that 
wilt nave difecl adverse enect on 
scenic river. 

Consider Fedlll.ra! aft!! Slate 
aqullor Classn~ions in the 
assessmen1 ol remedial 
rttsponse obj~tives. 

STATE 

S.C. R.61.26<U8 {b) 

S.C. Pollullon Coniral Ad_ 

fadlily localCid within a 1 00-year 
!lood plain must be designed. 
coflslruete(l. and maintained to 
pemril w;ashoot ot ally waste 
Jllateriars: 

Facl!ily ~ not be located In 8 
wetland.· · · 

CONS!OERATIQN IN !1-t!S FS 

' \ 
Not sn ARAR since Site does · 
not have endan(Jereci or. 
P~r~iened species. 

Not an ARM since Site Is nor In· 
11 wetlands are and no bodies ot· 
water Of werlands are IO be 
modilied. 

No1 an AAAR since S~o IS not in 
a welland$ area. 

Not an_ARAR since Silels not In 
a witlernass area: 

NO! an ARAA sinCe Slla Is oot on 
or neat a scenic river. 

tet sinCC drinlling water Wells 
liava been inSialled anr:r used in 
tile vici.nity ol the Site. . 
Note that lhi5 is ~ an ARAR but . 
is US EPA policy and therelo~e 
Ia Us iruo lite categoJY ol othe ( 
crileria or guidelines to be 
considered (TBC). 

Not an ARAA since_Site Is nolln 
a 1 oo;year 110oct plain. 

Not an AAAR sinee S~e Is not In 
a· wetlands arua. 




